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Phase one succeeded in demonstrating theoretical feasibility of using cer-
tain aids to ISD by answering four questions: Do families- of tasks exist? Is D
it feasible to build a task data base? Are generic data bases feasible for f
other ISD steps? and Could time and cost savings be reaiized through automa-
tion? Demonstration of theoretical feasibility was accomplished by review of r
aircrew task data from 14 aircraft ISD efforts previously completed. Families
of tasks were identified and a generic task list model was derived. Research-
ers found that by using the generic task list model, they could build a task
list data base. Researchers were further able to use that task list data
base as a basis for developing aids to complete other ISD steps. By virtue
of their algorithmic nature, task listing, objectives hierarchy, media selec-
v tion, sylilabus design and lesson specification were identified as ISD steps
suitable for automation. An analysis of aiding systems and their capabilities
indicated that cost and time savings could be best achieved using a computer/
text editor system in conjunction with the generic task model approach.

The second phase of the study resulted in development of a prototype set
of computer based aids. The prototype, the Computer Aided System for Develop-
ing Aircrew Training (CASDAT) was installed at NAVTRAEQUIPCEN in April 1980.

; It provided seven user aiding routines that allowed a system developer to

{ accomplish five ISD steps: task 1ist development, objectives hierarchy

development, media selection, syllabus development, and lesson specification. j

<‘ At that stage of development, CASDAT provided automated aid to the five ISD

‘ steps for two mission phases (preflight and navigation) and three aircrew jobs
(pilot, copilot, and radar intercept officer/naval flight officer).

athetatiatiitidntiiiingt

The third phase of the study brought CASDAT to its current stage of devel- _

i opment. The system contains aircrew training data from seven aircrew phases O
] of flight: pre-mission planning, pre-flight, take-off/departure, navigation,
approach/landing, post-mission debrief, and special procedures. Supporting
software routines allow these data to be manipulated over five ISD steps:
task list development, objectives hierarchy development, media selection,
syllabus design, and lesson specification development.

| Taking inputs from a training developer on the features and capabilities of
! an aviation weapons system, CASDAT uses a generic task model to define a task

I 1isting and an objectives hierarchy for that aircraft. After validation by
! the developer, these tasks and objectives become the basis for the remaining
i ISD steps aided by the system. :
|

Preliminary data indicate that the system generates quality ISD products
for aircrew training programs in significantly less time than is required
using traditional ISD methods. A full-scale field trial of CASDAT is
;ecommended in order to fully measure its contribution to aircrew training

esign.

{

'-f The future direction of CASDAT awaits government definition of require-
; ments, i.e., expansion of CASDAT to more ISD steps, other mission phases
} and/or other aircrew jobs.

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Bntered)
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PREFACE

Human factors is strongly influenced by revolutionary technology
: (e.g., computers) from other disciplines; however, it apparently has
! not yet enjoyed the glamour, support and heuristics that derive from
‘ breakthroughs that are distinctively its own. It is important and
. g ‘ interesting to speculate, therefore, about human factors developments
? ‘ thdt augur breakthroughs that are revolutionary in magnitude.

' Speculation about revolutionary contributions from the human

. ‘ factors field appears to be quite scant. The impact of human factors
: products, however, frequently are not readily apparent, even to the

scientists themselves. Methods and concepts from the behavioral

: and social sciences trickle into -common use, making their application

i difficult to detect. Further, even where such applications are

; N known, their effects often are difficult to objectively evaluate.

‘ This appears to be the case with the instructional systems develcp-
ment (ISD) methodologies.

AT

; - It might make some uncomfortable, therefore, to consider that

‘ something as apparently unremarkable as ISD methodology deserves high

praise. Nevertheless, the ISD movement has reached a point where the

potential of the ISD approach is becoming increasingly evident, impres-

P X sive, and deserving of attention. One revolutionary aspect of ISD 1
; lies in its ability to organize and mobilize human factors techniques

;o 3 and information for applied and R&D purposes.

§ X This conception of ISD might be dismissed as another case of
i . wishful thinking, if not for preliminary but significant confirmations
= of the concept by a number of independent investigators. Encouraged by

i the progress to date, momentum from these pioneering efforts appears h

; to be increasing. However, the tasks of developing an ISD system
that for the first time enables orderly, efficient and comprehensive
applications and enhancements of human factors technology are neither '
obvious or simple. Significant programs for improving the ISD process
with computer aids, cognitive approaches, and procedural refinements
have been underway at TAEG and the NAVPERSRANDCEN, as well as the
NAVTRAEQUIPCEN. Plans for continuing these efforts are being coordinated
among these three organizations, and more efforts are needed.

s A major contribution of the current project to the overall goals j
s 1 projected for ISD is that & system was produced (CASDAT) which enables
. apparently the first and only application of a generic data base to

the ISD process. Further, CASDAT is one of a very few systems to
provide specially designed computer-based programs for assisting ISD
applications. In CASDAT, support is provided to the instructional
developer through the automation of five key steps in the instructional
4 design process. These five steps include the development of task
{ g 1ists, objective hierarchies, media selection, training syllabi and
1 lesson specifications. Source data for task, objective and syllabus
o development is drawn from a generic data base. This data base contains
a standardized form of aircrew task and objective data derived from
previous ISD efforts on fourteen military aircraft. The generic data

88 05 24 0
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base structure in CASDAT applies across all types of aircraft, missions ‘_V;
and flight crew positions and provides a substantial portion, at least

70 percent, of the information needed in the development of task lists

or objectives hierarchies. Communication programs within CASDAT guide

and allow the Instructional Developer to interact with the generic

data base to manipulate, update and create new material to meet the

requirements of the aircrew training program being developed.

CASDAT is presently capable of providing instructional data for
seven of eight mission phases: pre-launch, pre-mission planning,
take-off/departure, navigation, approach/landing, post-mission debrief
and special procedures. Further expansion of CASDAT awaits a more
definitive evaluation of its contributions to ISD. However, a prelim-
inary assessment indicates that CASDAT will improve the efficiency of
conducting aircrew training system analysis and design for the five
ISD steps by between 37 and 62 percent. This is a significant improve-
ment. Costs for conducting these analyses commonly range between
$200,000 and one million dollars.

Some benefits resulting from CASDAT perhaps can be anticipated.
Others may only be known through routine use of the system. It is
expected that CASDAT's speed in searching, sorting, typing, etc.,
will: (a) decrease I1SD man-hour, lead-time and dollar requirements;

(b) increase the time available for more creative aspects of ISD,
including improving the ISD methodology; and (c) allow ISD applications
where time, money or people are inadequate for traditional ISD approaches.

£\

CASNAT is designed to aid the design of new training systems,
as well as improve the training system modification process--an
unwieldly job and a major concern. By relating student performance
and equipment change information to CASDAT's data base via word
searches, areas of the training systems can be designed based on common
features of different jobs--as identified by CASDAT's generic data
base and amplified by word search speed.

In addition to speed advantages, CASDAT also offers management
benefits. CASDAT manages the ISD process by providing cues, instruc-
tion, menus, etc., which lead a perscn through the ISD procedures.
These features decrease the demand on high-level ISD experts who
normally serve these management functions. These management features
will help ISD team members learn more about ISD procedures as part of
the process of using the system. . :

CASDAT standardizes ISD processes by facilitating repeated
applications of the same procedures by different people. This,
in turn, standardizes ISD products and facilitates the identification
of deficiencies in the system, which then can be improved. Because
some improvements will require R8D, CASDAT can help define R&D fssues.
Implementation of improvements will be more 1ikely with CASDAT since
the implementation is automatic. Standardization of ISD outputs will
encourage similar training at different sites, which will allow inter- :
change of personnel, training materials and equipment. o
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Such improvements to ISD should significantly contribute to
its usefulness. User misconceptions, however, can impede progress.
Some CASDAT users might misuse the system by doing too little,
because CASDAT does sa much. On the other hand, even where CASDAT
is used properly, people may misperceive that human control over
CASDAT is less than it is, and reject the products for this reason.

A related effort under this project produced an automated
instructional media selection system (AIMS) an endeavor to
improve CASDAT's automated media selection model. CASDAT will
be field implemented along with AIMS in actual training analysis
and design applications at the NAVTRAEQUIPCEN in FY 1983.
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SECTION I

INTRODUCTION

The Naval Training Equipment Center (NAVTRAEQUIPCEN) has procured
many instructional programs for aviation weapon systems. Aircrew
training programs procured by NAVTRAEQUIPCEN over the past 10 years

| have included the A-6E, E-2C, EA-6B, SH-2F, F-14 and F-4. Currently
: aircrew training programs are being designed for the CH-46, F/A-18
‘ and AV-8B.

: NAVTRAEQUIPCEN has found instructional systems development (ISD)

- technology to be useful when developing large training programs for
major aviation weapon systems. ISD combines the results of research
in human learning with the methodology of systems analysis to provide
a structure for training design. This structure helps ensure that the
resulting training program will be both complete and efficient. Despite
this advantage, there are built-in disadvantages with the ISD process.
One indication of the size of merely the "front-end" portion (i.e.,
steps including job/task ana' s through lesson specification) of an

ISD effort required to desig: i develop an aircrew training system
shows manhours ranging from 6608 for the E-2C to 13006 for the A-6E
(Table 1).1

NAVTRAEQUIPCEN recognized the costly nature of ISD and initiated
a research and development program to investigate ways to reduce time
and personnel requirements of instructional design. A major result of
this research effort is a system which provides automated aid to the
i instructional design process. The system is a Computer Aided System ;
for Deveicping Aircrew Training (CASDAT).

' CASDAT was developed first as a prototype “o demonstrate the
feasibility of enhancing the cost-effectiveness >f ISD by automating
portions of the process. Later, it was further developed into an
operational tool for developing aircrew training. In its current con-
figuration it provides automated support fur completing five ISD steps;
task list development, objectives hierarchy, media selection, syllabus
design, and lesson specification development. It can be used to design
training for seven aircrew mission phases (pre-mission planning, pre-
flight, take-off/departure, navigation, approach/landing, post-mission
debrief, and special procedures) and three crew positions (pilot, co-
pilot and radar intercept officer). In using CASDAT, the training
developer interacts with the system on a real time basis via a terminal
consisting of a CRT display screen and a typewriter-like keyboard.
Based on the developer's real time inputs, CASDAT generates lists
delineating the tasks to be trained and the objectives for the training;
selects media; develops a prototype syllabus for training; and summa-
rizes information needed by the developer to write training lessons.

! Prophet, W.W., U.S. Navy Fleet Aviation Training Program Development,

Technical Report NAVTRAEQUIPCEN 77-C-0009-1, Naval Training Equipment
Center, Orlando, Florida, March 1978.
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SECTION II

BACKGROUND

CASDAT has evolved from an effort by NAVTRAEQUIPCEN to reduce
the costs of [SD. Impetus for research in this area came after the
gradual maturing of ISD technology had led to general acceptance of
its role in Department of Defen.« training programs. However, system
program managers, tasked with funding ISD efforts, pointed to the
high "up front" costs of ISD and as a result questioned its overall
cost-effectiveness.

NAVTRAEQUIPCEN began in 1977 to systematically address the
problem. First, a specification and data item descriptions
(MIL-T-29053)2 were produced which standardized design, development,
procurement and evaluation of training systems. This should make
good progress toward solving a problem of lack of standardization in
1SD. )

Looking next to automation as an approach to reducing labor costs,
NAVTRAEQUIPCEN procured functional specifications for a Computer
Assisted Training System Development and Management Model (CATSDM).3
The objective of the study was to identify functional specifications
for a series of computer programs and data bases needed to support ISD
steps from problem analysis through system implementation. The results
of the effort identified 24 individual ISD steps as candidates for
automation (see Figure 1). CATSDM provided the theoretical basis for
future study in that it mapped the course that needed to be followed.
Although quite comprehensive, it left to other research the practical
issues ihat had to be addressed before automation and ISD could be
melded into a useful and economical combination.

The necessary practical considerations became the subject of
the current research study to demonstrate feasibility of attaining
cost effective ISD by using automation and generic data bases as
aids to the process. The problem addressed during this study was the
duplication of effort on similiar ISD programs and consequential dupli-
cation of costs. As a result, ISD data common to a number of aircrew
training applications were developed repeatedly. In effect, some
portion of every ISD effort was paid for more than once. In a
cooperative effort between NAVTRAEQUIPCEN and Veda Incorporated, a
study was undertaken to determine if some investment made in previous
ISD projects could be recouped by using products from past efforts to
reduce the cost of future ISD efforts.

5 _
Naval Training Equipment Center. Military Specifications, Trainin
Requirements for Aviation Weapon Systems, MIL-1-29053. Naval Training
Equipment Center, Orlando, Florida, October 1977.

3
Nughes, J., 0'Neal, F., Kearsley,F., O'Neal ,H., Fee,M., Rodi,L., and

Hermans,J., Functional Specifications for Computer Aided Trainin
Systems Development and Management gETSEMg Suéﬁort Eunctéons. Tech-
nical Report NE%FEIEOU!FCEN ;7-C-Gﬁl -1. Naval Training tquipment

Center, Orlando, Florida, July 1978,

b
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The study consisted of three phases:
Phase Purpose Time
I Feasibility Study Determine the theoretical September 1978 -
feasibility of using auto- May 1979

mation to reduce the cost
of ISD.

IT Prototype Development Build a prototype system October 1980 -
to verify the feasibility May 1981
of using automation to
reduce the cost of ISD.

IIT Operational Development Expand the prototype system September 1981 -
into a useful, operational July 1982
tool to aid the ISD process.

Each phase of the study is described in the following sections of
this report. Section III describes the procedures used to determine
the feasibility of using an automated data base to reduce the costs of
ISD. Section IV describes the prototype system which was developed
to verify feasibility. Section V describes the fully operational
computer aided system for developing aircrew training (CASDAT).

£
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SECTION ITI

PHASE 1: THE FEASIBILITY STUDY

NAVTRAEQUIPCEN tasked Veda Incorporated with investigating the
feasibility of using automated aids and general data bases to reduce
ISD costs. Specifically, the feasibility study was designed to
investigate whether data bases could be created to support critical
steps in the ISD process. Further, the study investigated the
contribution to this purpose of using aircrew training program data
developed during previous ISD efforts. Additionally, could an

instructional developer be provided with a system of computer programs,

which aid in the editing and manipulating of data, in order to save
time and money?

The study effort was divided into two parts, each of which was
structured to answer specific questions. This served to direct the
activities of each part. The specific questions, by part were:

Part 1: Do families of tasks exist among aircrew training data from
different aircraft types?

Part 2: If task families exist, is a general task data base feasible
to aid ISD?

If a general task data base is feasible, are general data
bases feasible for other ISD steps?

What are the potential savings in resources and time when
a general data base system is applied to steps in the ISD
process?

These questions were stated so that the answer to each determined
whether or not the next question would be asked. The procedure
established whether or not work progressed to subsequent questions

of the study, thus allowing NAVTRAEQUIPCEN to make go, no-go
decisions at several crucial points. Following a review of the
results of this study, NAVTRAEQUIPCEN made the decision to develop

a computer-based prototype aid to ISD (Phase 2). This section of

the report will describe the procedure and results of the feasibility
study.

PROCEDURES AND RESULTS

PART I PROCEDURES AND RESULTS. The first part of the study addressed
the question: Do families of tasks exist? The purpose of this

part was to identify a common framework of task families which

could be ordered into a data base and accessed and manipulated to
support one or more steps of the ISD process. A preliminary review
of available Navy aviation training data revealed broad similiarities
in aircrew tasks across various aircraft types. This observation
was expected since flight training in general and military flight
training in particular is highly standardized. . A more in-depth
review of these same data, however, indicated a wide range of
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variability in the terminology, data organization, type of content
and level of detail. It was concluded that these data, in their
present form, could not be used in subsequent analyses to deter-
mine the existence of families of tasks. These data had to be
restructured into a common format in order to facilitate the
search for task families.

The task data were organized into a generic structure, i.e., a hier-
archy for analyzing and displaying existing aircrew training data in a
common form. The generic structure was developed by comparing the existing
task listing data from previously completed aircrew training analyses, as
well as from military instructions and directives (MIL-T-29053A, NAVEDTRA
105A and AFP50-58). The result was a generic task listing structure
composed of seven elements. These seven elements are shown in Table 2
to illustrate the variability found in these data.

Once the generic task listing structure was established, project
researchers reviewed each level of the generic task listing structure
to standardize the data within each level. At the mission phase level,
mission phase data from available aircrew training analyses were collapsed
into eight generic phases. The results of this analysis are shown in
Table 3. Similar analyses at the task and subtask levels produced ad-
ditional generic task families. Because of the increased detail at these
Tevels of task listing, the number of generic statements produced was
increased. The product of this analysis was the generic task listing
model chown in Table 4. Task listing data contained in the model are
displayed at the mission phase, task, and subtask levels of the task
listing hierarchy.

Researchers validated the generic task listing model by compar-
ing it with task data from nine individual aircraft across mission,
mission phase, task and subtask levels. These nine, F-14, F-4,

E-2, P-3, A-6, SH-2F, A-10, F-16 and F-18 were selected because
the analyses had been done using the mission, mission phase, and
task organizations. This comparison identified the presence or
absence of a given task for a particular aircraft with the same
generic task identified in the model. A review of the results
indicated a very high level of comparability between these generic
statements and those from individual aircraft task listings.

An additional step was taken to verify the generic task listing
model. Researchers were concerned about whether the generic model
would be useful in generating a task listing for a given aircraft,
independently of any existing task listing for that aircraft. To
ensure that the model would be useful in generating a full range
of tasks for one specific aircraft. it was necessary to develop
a series of questions that would aid in providing necessary task
data in the task listing development process. These questions are
contained in Appendix A and serve to help create and organize
information required for the final product. When this model was
used to derive a task listing, tasks contained in the new task
listing were compared with those 1isted in an existing task list.
It was found that the generic task listing model together with
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the task analysis questions could produce a task list which
matched approximately 75 percent of the tasks listed in the
original document.

PART 11 PROCEDURES AND RESULTS. Part Il of the study addressed
three questions:

a. If the task families exist, is a general task data base
feasible for ISD?

b. If a general task data base is feasible, are general
data bases feasible for other ISD steps?

c. What are the potential savings in resources and time
when a general data base system is applied to steps in the ISD 4
process?

Instructional programs for Navy aviation are designed in response to
two categories of training situations: (1) training required to
operate an entire training system whether new or existing, and (2)
training required for some portion of an existing training system.

In the first situation, training must be developed for an entire
range of crew duties and aircraft missions. In the second situation,
training must be selectively altered for an existing program to ;’m)
accommodate such changes as equipment modification, expanded aircraft ~ T
missions or alterations in crew complement.

At this point, the general data base concept was not sufficiently
developed to be regarded as an answer to every kind of training
problem. Therefore, a decision was reached to investigate the
technical feasibility of establishing a task listing data base for
those situations where training is required for the operation of a
whole aircraft weapons systems, regardless of whether it is emerging
or existing. A number of important factors entered into this decision.
The preponderance of available training data was from this training
environment. Additionally, more personnel, time and money are involved
in these programs, making it more likely that a general data base
would have a greater impact. Finally, the problems to be solved in
developing an emerging system training program are more complex than
encountered in modifying an existing training program. That is, there
are typically more skills and knowledge to be acquired by the student
over a wider range of learning environments: classroom, flight trainers.
and actual aircraft. If the data base concept were found feasible 1
as an aid to ISD for an emerging training system development effort,
it would also be feasible for modifying an existing training program.

The next major step was to determine the format of the data base
system. Candidate data base formats were selected that were compatible
with ISD objectives. These system formats are described in Table
5. Criteria were identified for the evaluation and final selection
of the system format with the most potential for meeting present and
future ISD requirements. A strategy was developed to apply these criteria.
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The information processing/storage loads required for each ISD
step were determined in sufficient detail to assess their effects
upon each candidate system. Information such as numbers of task
statements, word/character counts, and total storage requirements
for a generic data base approach to the eight mission phases was
compiled. This information is shown in Table 6. Next, a list of

! system features of the desired generic data base was identified

and evaluated by the project staff. Functional variables such as
l final system costs, personnel requirements, support resources,

| portability, and system capabilities were considered for both data
t
!
|
|

e

base implementation and use (see Table 7). Sources of costing data
were obtained from equipment manufacturers and research reports.
These variables and features were assigned a weight to reflect

the relative importance of each to final system selection. The
data loads identified earlier were applied to each candidate
system format. Finally, each format was evaluated in terms of
weighted system features and functional variables to arrive at

a prioritized list of format candidates (see Table 8). Ratings
for each candidate system on each system feature and functional
variable (i.e., the selection criteria) are presented in Table 8.

When the functional analysis was completed for the list of
data base format candidates, a cost-benefit analysis was performed
for each. This analysis was conducted in the following manner:

a. Based on researcher experience with ISD and available -
data from Prophet (see Table 1) and others, the percentage of ;
; effort for each ISD step was assessed. In addition, the develop-
> ment procedures or functions common to all ISD steps were delineated
’ and the percentage of effort for each was estimated. The results
{

———
———

are shown in Table 9.

b. Next, the candidate data base formats were rated using a scale
of 1 (low) to 4 (high) to determine their relative capabilities in
! aiding development procedures. As shown by Table 10,.the computer tegt
i editor format scored highest in all procedure categories. For comparison
: purposes, the score of 1 was assigned to current practice and was used

' as a baseline.

" c. The next step was to project time savings which could be
expected when using each computing system for performing ISD. In

order to accomplish this, percentage figures were assigned to each

: rating, based on expected reduction in time required to perform each

" ISD step. After analyzing each computing system, it was assumed that

} the greatest possible time savings which could be expected was 80 percent.
" The following is the scale used to estimate time savings expected from

? each computing system:

Expected percentage time reduction
compared to baseline

S Rating from Table 10

0 percent
26.6 percent
53.2 percent
80 percent

£ LN -
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In using this scale, researchers were able to assess the percentage
reduction in time using the ratings shown in Table 10. Therefore,
the time requirements for an ISD effort shown in Table 9, were
reduced by the percentages assigned as a result of the analysis in
Table 10.

For example, the 11 percent of total ISD time projected for
performing task listings by the document system (see Tablg 1) was
derived by a three-step process: (1) the percent of project time
estimated for performing each development procedure of task listings
(from Table 9) is reduced (i.e., multiplied) by the percent of time
reductions expected for the same development procedures as a resu]t.of
using the document system (see Table 10); (2) the products resulting
from the multiplications performed in Step 1 are added to obtain the
total percent time savings expected for performing all the development
procedures for task listings with use of the document system; and (3)
the total percent time savings for the document system is ;qbtracted
from the percent of time estimated for performing task 1ist1ngs.by
current methods, to obtain the estimated percent of total ISD time
to perform task listings by the document system.

Actual computations for these three steps for the foregoing
example are as follows: :

% OF TIME FOR % OF TIME 3")
TASK LISTINGS BY REDUCTIONS WITH % TIME '«
CONVENTIONAL METHODS DOCUMENT SYSTEM  SAVINGS
Collecting Information 4.00 X 39 = 1.60
Authoring Product 6.00 X 8 = .48
Encoding 1.00 X 0 = 0
Editing .75 X 0 = 0
Verifying Product 1.00 X 0 = 0
Producing Final Product .25 X 13 = .03
TOTAL TIME SAVED FOR TASK LISTINGS = 2%
Time required for task listings with current method : ]g'??é
Time saved for task listings with document system —_
Time required for task listings with document system = 11.00%

The other estimates (in Table 11) of the time required for per-
forming ISD steps by the document system, word processors and computer
text-editors were computed by the same method.

Estimates were made of cost savings that would accrue from applying
each data base system format to an instructional development project.
A project budget of $200,000 was assumed as a conservative estimate of
costs for front end analyses for a full aircrew ISD effort following ]
current ISD practices. Percentages of man-hour savings for each data ‘
base system were then applied to the assumed project to arrive at an
estimated cost savings for conducting ISD for each system format. An
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examination of the results of these calculations in Table 12 suggested
that the computer text-editor system provides the most savings
($124,000.00) of the three candidate system formats. Somewhat less
savings would result from the use of a word processor system ($74,000.00)
or a document system ($23,000.00).

[
! -
. The analyses conducted in this part of the project were intended
to address the technical feasibility of establishing an automated system :
to support the ISD process. It was clear from the analyses @hgt of the !
three system formats deemed worthy of consideration for providing auto-

! mated aid to ISD, the computer text-editor system appeared to offer ;he

! most advantages. Of the three system candidates, a computer text-editor

) system could most readily be programmed to manipulqte, rearrange, qnd

L update data based information to produce new training programs, wh1ch

: reflect new insights or new requirements. As part of this analysis,

! it was further indicated that the costs of conducting ISD would be reduced
if the instructional developer were provided with the computer pased
system containing on-line, interactive statements which guide him through
the various steps in the ISD process, thus reducing many of the redun-
dancies and inefficiencies inherent in present ISD methodology. There-
fore, the total process could be completed in a shorter period of time

' by fewer and less skilled ISD personnel.

CONCLUSIONS

The investigation into the feasibility of establishing an auto-
mated aid to ISD proceeded systematically through both parts by
producing arfirmative answers to the four questions. Task families
were jdentified at the Mission, Mission Phase, Task, and Subtask levels.
This effort resulted in the development of a generic task listing model.
This model represented a wide variety of aircrew task listing data from

i a number of aircraft types, having the same underlying rationale, organi-
zational structure, type of content and level of detail. Not only

! was the model a powerful tool in generating a comprehensive task listing

for a given aircraft, but it facilitated future research in the develop-

* ment of a prototype automated aid to ISD.

A general data base for ISD was shown to be feasible. This area of
i the investigation was in essence divided into two parts. The first part
£ addressed the technical issues of feasibility and focused on the format
for the data based system. Three system options were identified as a
result of evaiuating the functional requirements of designing, developing
and managing a data base of aircrew training data and those requirements
of the training environment. These three systems were an aided document
based system, a word processor system, and a computer text-editor system.
0f the three systems, the computer text-editor system possessed more
capabilities needed to support an aircrew training program development .
effort. It possessed the memory capacity essential for storing large
amounts of training data and interactive capabilities for user aids.
It permitted random storage and retrieval of these data as well as on-
line review and edit capabilities. The principal shortcoming of this
system was the amount of time required to establish the data base system.
This cost was negligible, however, when compared with the anticipated
benefits of the system over long-term use and with subsequent improve-
ments to the system.
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The second part of answering the feasibility issue for selecting an
automated aid to ISD was to assess the potential cost savings of format
systems to support the process. The results of this analysis clearly
indicated that the computer text-editor system would provide the greatest
potential cost savings benefits. This would result from the reduction
of redundancies and inefficiencies in the use of aircrew training data
while developing various steps in the ISD process. Moreover it was
thought feasible that the computer text-editor system could be programmed
to contain instructional development guidelines to guide the user through
the development process. This feature would further reduce ISD costs by
obviating the requirement of having a full-time instructional psychologist
available who typically would provide the same information during develop-
ment. Thus, the computer text-editor system was determined capable of
providing effective, efficient instructional development support at a
Tower cost and with fewer ISD personnel than the current expensive, labor-
intensive methodology.

Because of the positive results of this feasibility study,
NAVTRAEQUIPCEN undertook to demonstrate feasibility by building a proto-
type system which could provide an automated aid to ISD. Section IV of
this report describes this prototype Computer Aided System for Developing
Aircrew Training (CASDAT).
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SICTION 1V

PHASE II: THE PROTOTYPE SYSTEM -

The CASDAT prototype was built in order to verify and demonstrate
the principles theoretically derived during the feasibility study.
CASDAT's purpose was to demonstrate that an automated aid to ISD could,
indeed, result in cost savings during the training design process.
Furthermore, it was designed to demonstrate that an automated aid could
be designed based upon a data base created from exisiting aircrew train-
ing data. For demonstration purposes, researchers selected a portion
of the recognized ISD steps and a portion of the possible subject matter
with which to demonstrate cost and time savings as a result of automation.
This computer aiding of a "slice" of the aircrew training design process
could be demonstrated and compared to the efficiency and effectiveness of
more traditional aircrew training design practices.

Five ISD steps were selected to be included in the CASDAT prototype.4
These five ISD steps, task list, objectives hierarchy, media selection,
syllabus design and lesson specifications, were selected from 24 candidate
ISD steps identified from a previous investigation. ® They were selected
because of such criteria as manpower requirements, skill level require-
ments or compatibility with automation. Media selection, for example,
required a large amount of manpower to assess media requirements of each
learning objective within a training course. At the same time it is
conducive to automation because of the algorithmic nature of the selection

process.

Twu mission phases, prelaunch and navigation, were selected from the
eight mission phases defined in the generic task listing model to pro-
vide aircrew data to be manipulated over the five ISD steps. Researchers
recognized that if the CASDAT software programming could manipulate pre-
launch and navigation data sufficiently to generate task lists, objective
hierarchies, media selection, syllabus and lesson specifications, it would
indicate the feasibility of manipulating other aircrew data.

The prototype CASDAT was designed to be used by either a trained
instructional developer or a subject matter expert with a minimum of
instructional design background. Taking inputs from the user on the
characteristics of the aircraft, CASDAT generated a task list and object-
ives hierarchy for the user’'s particular aircraft. This became the user's
data base which was modified and expanded by the system through each of the

ISD steps.

4
Veda Incorporated. Establishing The Feasibility Of A General Data Base
For Instructional Systems Development. Interim Report for Contract
N61339-78-C-0142, Veda Incorporated, San Diego, CA, May 1979.

5

Hughes, J., 0'Neal, F., Kearsley, F., 0'Neal, H., Fee, M., Rodi, L.,
and Hermans, J. Functional Specifications for Computer Aided Trainin
System Development and Management (CATSDM) Support Functions. Technical
Report NKVTRAEgUiPCEN 77-C-0018-1. Naval Training Equipment Center,
Orlando, FL, July 1978.

3
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A computer text-editor system was selected after having been proven
most cost-effective during the feasibility study. The prototype soft-
ware package was written in FORTRAN for the PDP-11/34 computer system.

The prototype CASDAT will not be described in detail because it was
very similar to the full-scale CASDAT which is described in Section V.

PROTOTYPE EVALUATION

As a prototype, CASDAT was incomplete. Additional work was required
to transition the system from an experimental concept to an operational
tool. To this end, NAVTRAEQUIPCEN undertook two separate efforts to
evaluate the prototype version of CASDAT and to provide recommendations
for improving the system to bring it closer to the status of an operational
tool. During the first of these efforts, Appli-Mation Incorporated was
tasked with evaluating the system's user interface, i.e., the set of
interactions that occur between the training developer and CASDAT as
the system is used to assist the developer in completing a training
development effort. The second effort was an evaluation of CASDAT con-
ducted by NAVTRAEQUIPCEN to assess the utility of the CASDAT concept,
and to make recommendations for further enhancement. When evaluation of
the prototype system showed that the system did, in fact, generate quality
ISD products in significantly less time than is required using traditional
ISD methods, additional development of CASDAT was recommended.

EVALUATION PROCEDURES. NAVTRAEQUIPCEN's internal evaluation was conducted
in order to achieve two major objectives:

a. Demonstrate the cost/time savings of CASDAT as compared to
manual instructional systems design.

b. Determine future development needs of the CASDAT system.

In addressing the first objective, the evaluation attempted to com-
pare two task listings and objective hierarchies for the same aircraft
system; one using the CASDAT system, one using manual procedures. Four
aircraft were used: F-4, F-14, SH-2F and CH-46. A1l had previously
had ISD performed using conventional methods. The evaluation was struc-
tured to measure the development time differential between CASDAT and a
manually developed baseline following the procedures specified in
MIL-T-29053(A). Data recorded included:

a. time elapsed for each ISD step

b. user interface problems

c. estimate of accuracy of CASDAT data

The second objective was met through analysis of the data gathered
and review of the needs of potential users of an operational CASDAT
system. Specifically, training design and development specialists and

managers within NAVTRAEQUIPCEN were polled to identify areas within their
purview that could be aided by CASDAT.

32
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) EVALUATION RESULTS

COST/TIME SAVINGS. Test results indicated that a user aircraft
| subject matter expert (SME) with marginal ISD knowledge could generate
and validate the task list and objective hierarchy for two mission
f phases (prelaunch and navigation) in about two hours. Table 13 provides
’ ‘, time data collected for developing task lists and objective hierarchies
) for four aircraft using CASDAT. It was estimated, based on evaluating
SME's experience with traditional ISD approaches to the same weapon
| system, that performance of the same tasks by conventional ISD methods
H would require 168 hours; a savings of 99 percent. Furthermore, the
CASDAT generated task lists and objective hierarchies for the two mission
' phases were consistently 75 percent complete. That is, 75 percent of the
: tasks and objectives in the final, validated task listings and objective
i hierarchies were provided by CASDAT.

The data collected from two mission phases were used to estimate
savings for an entire aircrew training program. This was done very con-
servatively to allow for differences between the test situation and an
actual ISD. For example, because the evaluation was not conducted in an
actual training environment, training designers may not have been as care-
ful (i.e., used as much time) to validate tasks and objectives as they
might have if they had actually been responsible for developing training
. , for an aircraft. In contrast, the two mission phases within the prototype

———

.. CASDAT were two of the more simple phases for developing training. Con-

; ventional development of the tactics mission phase, for instance was

i expected to take considerably more time. Thus, considerable time savings
could he expected in developing task lists, objective hierarchies, media
selection, syllabus, and lesson specifications using CASDAT.

Table 14 shows the expected time savings for each of the five ISD
steps using CASDAT. Time figures shown in the table for traditional ISD
were taken from NAVTRAEQUIPCEN data on the F-14 aircrew training effort;
expected CASDAT time figures were estimated for a comparable training
design effort. Time estimates were made by assuming that the prototype
CASDAT contained approximately one-twelfth the data a full-scale CASDAT
would contain. Therefore, the estimated time required to perform each
ISD step using CASDAT for all eight mission phases, was twelve times
o8 | the time required for the two mission phases. An estimated 37 percent
O savings’/ was derived by dividing the total man-months (104.5) predicted

for performing these ISD steps with CASDAT by the total man-months
(166.5) in the baseline (F-14) effort and subtracting this number from 100
percent.

6veda Incorporated, Training Program Work Report. Naval Training
Equipment Center, Orlando, Florida,October 1980

"The 37 percent savings is less than the 62 percent savings projecied
\ in an earlier section of this report. This discrepancy is due to an
C unusually large amount of time required for lesson specifications for
the F-14 project and a relatively small advantage of CASDAT for this step.
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Analysts were very careful not to overestimate the time savings

to be gained from CASDAT. For example, in the evaluation test

mentioned previously, SMEs reported that it took two hours to generate

and validate a task list and objective hierarchy. If this were

multiplied by 12, the time estimates in table 14 should read 24 hours,

or .14 man months. However, analysts chose to project that SMEs in

an actual training environment, would use something closer to one-man

month. A similar conservative estimate was made to compute time savings

- during syllabus generation. Theoretically, with the objectives validated

! and media selected, CASDAT should be able to produce a syllabus in a
matter of minutes. Again, analysts chose tc be very conservative in
their estimates of time savings, assuming that SMEs would do a great
deal of study of the syllabus and several individuals would be in-
volved in its validation and final approvs . .

Cost savings were estimated by multiplying the development time
estimates from table 14 by an average cost per man month of $6,000. Table
15 shows that an F-14 sized training program costs approximately $999,000
for a conventional ISD application. This compares to $627,000 for ISD
operations if developed using CASDAT, resulting in a savings of $372,000.

{ USER INTERFACE EVALUATION. Both Appli-Mation Incorporated (see a report
by Maxie, 19808) and NAVTRAEQUIPCEN human factors specialists evaluated

: CASDAT from the users' standpoint. Evaluators were asked to use CASDAT
and identify user problems or additional needed system capabilities.
Several refinements to CASDAT were identified as being especially desir-
able. They are summarized below.

E ’ Additional Flexibility. The prototv,~ CASDAT was programmed for a lock-
2 step process. The user could not ¢ ~1ck and forth easily between ISD
steps. Further development of CASDAI could modify this to allow the
user to access various ISD steps at will to make changes and review
material.

Easier Validation of Tasks and Objectives. The prototype CASDAT required
the user to validate each task and objective on-line by answering yes or
no to the question: Is this task or objective valid? This process could
get extremely tedious, especially if it were to be done for an entire
. syllabus - not just the two mission phases that resided in the prototype
;o CASDAT. It was suggested that in future development, CASDAT could be
refined to allow validation by exception. Then tasks and objectives
could be added or deleted by number. A1l CASDAT-generated tasks and
objectives could be assumed valid unless otherwise indicated by the user.

Enhanced Media Selection for Psychomotor Skills. CASDAT was programmed
using the media selection algorithm as specified in an early version of
MIL-T-29053A. Since incorporation into the specification, the media

8

Maxey, Jeffery L., User Model Development and Human Factor Analysis
g of the Computer Aided System for Developing Alrcrew Iraining. Naval
: Training Equipment Center, Orlando, FL, September 1980.
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selection algorithm has been questioned for its ability to specify

psychomotor training media. CASDAT's usefulness to both media selection .
and the training device procurement process could be greatly enhanced

if additional programming were added to enable selection of specific

trainer device requirements.

As a result of the evaluation of the prototype system, the decision
was made to develop it into an operational system. Section V describes

the operationally capable CASDAT system.

38
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" SECTION V

| PHASE III: OPERATIONAL DEVELOPMENT

} The purpose of this effort was to enhance the previously developed
N prototype computer aided system for developing aircrew training (CASDAT)
| by making it a useful, operational system. The prototype CASDAT system
. consisted of a series of integrated computer programs necessary to provide
’ automated aid to five instructional systems development (ISD) steps:
: task list development, objectives hierarchy development, media selection,
syllabus design, and lesson specification development. In addition,
the prototype CASDAT contained a limited amount of aircrew training data.

i The purpose of this phase of the project was to add enough aircrew
training data to make CASDAT much more useful to an instructional design
effort. Earlier research under this project showed that all aircrew
training data could be organized into eight categories, representing
phases of an aircraft mission. Data from two of the eight mission phases,

: preflight and navigation, had been incorporated into the prototype CASDAT.

! The goal of this effort was to incorporate data representing five additional

. post-mission debrief
special procedures

W

E ) { mission phases into the existing CASDAT system.
. At the completion of this effort, CASDAT contained aircrew training

i .- data representing seven of the eight mission phases:

; a. pre-mission planning
L. preflight
c. take-off/departure

§ d. navigation
e. approach/landing
f
g.

Supporting software routines allowed these data to be manipulated
over five ISD steps:

. task list development

objectives hierarchy development
media selection

syllabus design

lesson specification development

., .
- : » + "
AP U P AR PYI 6%

nan oo

REQUIREMENTS

CASDAT was built as an aid to the .~ tructional developer. It was,
and is, to be used as an interactive device, providing draft ISD products
to a user who can then modify and improve them for his own purposes.

9Tactics data have not yet been incorporated into CASDAT
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CASDAT was designed as a tool which could ‘save the instructional developer
time and labor in various aspects of an ISD effort such as formatting
instructional products, tracking tasks and objectives through each ISD
step, and providing first draft versions of ISD products. CASDAT relieves
the user from some of these mundane, and time consuming tasks. On the
other hand, the user's portion of the job--to verify and improve CASDAT
outputs--remains the most critical. CASDAT can save %he instructional
developer much time and anguish in creating the first draft of task list,
objectives hierarchy, media selection, syllabus, and lesson specifications.
It is, however, the user who transforms these data into products specific
to the instructional design needs of a specific training system.

ASSUMPTIONS

It is assumed that the user knows something about instructional
systems design. The user need not be an ISD expert, but should be famil-
iar with ISD terms and recognize the use of each step in the ISD process.

The design of CASDAT is based upon the assumption that all aircrew
training programs require training of similar tasks. This was proven to
be true in a previous study which compared task lists and syllabi across
fourteen aircrew training programs.10 These generic tasks are embedded
in CASDAT's programming.

Tasks are made more specific by tying them to equipment. The assump-
tion is made that speciiic aircrew tasks are dictated by the requirements
to operate equipment. Therefore, CASDAT programming allows generic tasks
such as "configure systems for takeoff" to be broken into more specific
tasks such as "configure flight control system for takeoff."

CONSTRAINTS

The ISD products created by CASDAT follow the guidelines presented in
military specification MIL-T-29053 and associated data item descriptions. 1)
In addition to the formats specified, the media selection algorithm speci-
fied in an early version of MIL-T-29053 has been incorporated into CASDAT.

The task 1isting and objectives hierarchies created by CASDAT are
focused on the fleet readiness squadron (FRS) level of training. Fleet
training and undergraduate (i.e., training command) level objectives are
not necessarily included in CASDAT at this time.

The tasks and objectives created by CASDAT are generic in nature.
Specific actions and procedures that support the tasks and objectives
are aircraft-specific and, therefore, were not included in CASDAT.

10

Veda Incorporated. Establishing The Feasibility Of A General Data Base
For Instructional Systems Development. Interim Report for Contract
N61339-78-C-0142, Veda Incorporated, San Diego, CA, May 1979.

n

Naval Training Equipment Center. Military Specifications, Trainin
Re?uirements for Aviation Nea;on Systems, MIE-T-2§US§. NIVTRIEUUigCEN.

rlando, Florida, tober 19




e

o

BN A AT 25 g9y ecn — o -+ e oy

B e " . -

NAVTRAEQUIPCEN 79-C-0076-1

Thus, although CASDAT will create a task which states "configure weapon
control system," it is for the user to specify the actual procedures
required to configure the system.

The CASDAT program is designed to run on the NAVTRAEQUIPCEN
N-712 PDP 11/34 system under RSX11-M V3.2. The programming language
is FORTRAN.

SYSTEM DESCRIPTION

Casdat was designed to be used either by a trained instructional
developer or a subject matter expert with a minimum of instructional
design background. CASDAT is not a totally automated instructional
design system which provides the developer with a predetermined finished
product. The user must validate and tailor the CASDAT output at each
step of the ISD process to reflect the peculiarities of the system for
which instruction is being designed.

By asking questions of the user, CASDAT generates a data base. This
data base is then used and modified by both CASDAT and the user during
each ISD step until the final syllabus and lesson specifications are
produced. Figure 2 illustrates this process. This approach is made
possible by the systematic nature of ISD itself.

ISD was built upon systems analysis techniques which specify that
each step in an analysis problem has an input, process and output. Further-
more, the output of the first step in the analysis serves as the input
tor the next step, and so on through as many steps as are necessary to
solve the problem. This provides for a continuous flow of information
throuch each step in the ISD process and allows CASDAT to work upon the
same data base throughout each ISD step. In simplistic terms, CASDAT
aids the ISD process as follows:

a. CASDAT asks questions of the user and generates a task listing
based upon the answers given.

b. The user corrects, adds to, modifies the task listing.

¢. CASDAT generates an objectives hierarchy based upon the
validated task listing.

d. The user corrects, adds to, modifies the objectives hierarchy,.

e. CASDAT asks questions of the user in order to select media for
tasks and objectives.

f. The user modifies media selection as necessary.

g. CASDAT uses objectives hierarchy and media selection to create
a syllabus.

h. The user modifies the syllabus as necessary.
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! i. CASDAT uses the syllabus and media data to create lesson
' specifications.

j. The user modifies and completes the lesson specifications.

The CASDAT software package was written in FORTRAN for the PDP-11/34
computer system. It is portable in that it can be utilized on any computer
with the following attributes: FORTRAN compiler, overlay capability,
32K-16 bit word user space, disk I/0 with random access capability, five
megabyte disk, line printer, CRT and keyboard. The package consists of
system programming for each of the five ISD steps, programs for generating
data bases and archives for the storage of data bases that have been
; generated by the interaction of the user with the generic models and the
: ISD algorithms. The package allows either the generation of a totally

new data base for a given aircraft and crew position, or he modification
! of existing data bases.

"

CASDAT generates a data base for the users' particular needs. The
user then manipulates and refines the data base in order to design the
required syllabus. The following paragraphs discuss each step in the
ISD process as it is aided by CASDAT.

TASK LIST DEVELOPMENT. The aircraft-specific task list becomes the user's

data base which is manipulated and refined throughout each ISD step. The
: I .. aircraft-specific task list is generated through interaction of the follow-
) ing:

‘ 2. The generic task list model represented by generic task statements.
For example, “respond to emergency" or "Fly a vector ." The task statements,
which consists of verbs and objects without equipment description, are

transparent to the user. The generic task list model is presented in

Appendix B of this document.

b. A menu of aircraft characteristics such as, aircraft mission,
weapons loading and avionics.

¥ c. A set of questions which allows the user to select from the menu
E of aircraft characteristics.
- ? d. A data base creation and management structure used to create the
Tooa aircraft-specific data base. This allows data from a, b, and c¢ above to
F interact and create an aircraft-specific task 1ist. For instance, after
v the CASDAT user answers the questions as to aircraft mission, weapons
H loading, avionics, etc., CASDAT data base management structure matches
c the equipment with the generic task listing to create an aircraft-specific
2 task: e.g., "Respond to fuel transfer system emergency" or "Fly a vector
H using TACAN." Figure 3 illustrates the system programming concept using
2 these data.
£
- : Once the aircraft-specific task 1ist is generated, a printout is
' R C‘ produced for the user. Figure 4 presents a portion of a typical task list
. K ' generated by CASDAT. The user can revise the task 1ist in any of the
| ‘ following ways: L
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Alrcrew/Aircraft -

Characteristics

Development
Questions

Task List
Report

Obj. Hier.
Report

Media
Selection
Report

Syllabus
Report

Generic Task Data Base
List Model Generator
Objectives
) Hierarchy
i
A/C
) Data
Base
I
; ISD STEPS
. Task Lh Objectives > Media Training r< Lesson
- List Hierarchy Selection Syllabus Specificatio
!
| ’ i i
" Lesson

Spec.
Report

Figure 3 System Programming Concept Distinguished By

Four Sets of Data.
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F-4S TASK LIST

CREW POSN  SEQ. NO. TASK

2.

RN «
W ) W
« s s .
o) e

.
NN M,
o« s e

NN X% ]
e o s e & a s e

.
n N "
. .

NN NONN NN [ N,
» e 5 s s v o . e

Figure 4.

~N N ~N NN N
o . . o e e

2.2 PERFORM ORDNANCE PRE-FLIGHT INSPECTIONS
PERFORM PRE-FLIGHT INSPECTION OF AIM-9
PERFORM PRE-FLIGHT INSPECTION OF AIM-7
PERFORM PRE-FLIGHT INSPECTION OF 2.75-FFAR

PERFORM WCS PRE-FLIGHT INSPECTIONS

PERFORM PRE-FLIGHT INSPECTION OF RADAR
PERFORM PRE-FLIGHT INSPECTION OF GUNSIGHT

NN
RN
NN
RN
W N

t

NN
)
(>R )
. .
A e

PERFORM INTERIOR PRE-FLIGHT INSPECTIONS

PERFORM BEFORE-ENTERING COCKPIT INSPECTIONS
PERFORM BEFORE-ELECTRICAL POWER CHECKLIST
PERFORM AFTER-ELECTRICAL POWER CHECKLIST
PERFORM EJECTION-SEAT INSPECTION

PERFORM ENGINE-STARY PROCEDURE

PERFORM BEFORE-STARTING ENGINE CHECKLIST
PERFORM STARTING-ENGINE CHECKLIST
RESPOND TO ENGINE-START EMERGENCIES

RESPOND TO ENGINE HUNG-STARY EMER
RESPOND TO ENGINE HOT-START EMER
RESPOND TO ENGINE FIRE-ON-START EMER
RESPOND TO ENGINE WET-START EMER
RESPOND TO ENGAGED-STARTER EMER
RESPOND TO RUNAWAY ENGINE-ON-START EMER

PR W W WA -
e & o s &
Wit
« v e s e w
UV SN »

PERFORM SYSTEMS CHECK/SET-UP

PERFORM FLIGHT-CONTROLS CHECK/SET-UP
PERFORM AVIONICS SYSTEMS CHECK/SET-UP

PERFORM CHECK/SET-UP OF DATA-LINK
PERFORM CHECK/SET-UP OF UHF
PERFORM CHECK/SET-UP OF Kv-28
PERFORM CHECK/SET-UP OF TACAN
PERFORM CHECK/SET-UP OF ADF
PERFORM CHECK/SET-UP OF IFF
PERFORM CHECK/SET-UP OF RADAR
PERFORM CHECK/SET-UP OF GUNSIGHT
PERFORM CHECK/SET-UP OF VISUAL

.
-2 RVE- RO JRNY XY

A nnanm N
" o e e * o w

. .

NN
e o s & o o » .

Portion Of Typical Task List Generated
By CASDAT
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a. assign tasks to aircrew members
b. add new tasks

c. replace existing tasks

d. delete tasks

Once the user finishes validating and modifying the task 1ist, a final
printout is produced for the user. Figure 5 presents a sample validated
task list. In addition, CASDAT produces a draft objectives hierarchy
printout. The following matrix describes how the user and CASDAT work
together to create the task list.

USER ACTIONS SYSTEM ACTIONS
The user types in name, date, The system retains the user's
and aircraft identifier. name, date and aircraft identifier
to be used in the header of
reports.

The system uses the aircraft
identifier to determine the status
of the training program; i.e.,

new or existing within CASDAT.

1€ the training program is par- The system determines from the -~
tially complete, the user will be first record of the data base
required to tell the system which (a header record) what phase the
phase is to be entered, e.g., task | training program is currently in.
validation, objective validation, The system will tell the user

media selection, syllabus gener- what phase he is in and what
ation, lesson edit or lesson phase he has completed. The user
specification. can enter the current phase or re-

enter a completed phase. The
system will not allow the user to
skip phases or enter them out of

sequence.
If the training program is new, the| If the system cannot find the
user will be required to answer requested aircraft name in the
a series of questions about the aircraft "ID" table a data base
aircraft system. These questions for the requested aircraft will
consist of: be generated. The data base is

generated by linking the generic
® The number of aircrew positions [ data base with the defined charac-
and their designations, e.g., teristics of the aircraft.
pilot, copilot and RIO.

. ® The features or applications of
the atrcraft's weapon control ‘::)
system, e.g., infrared, laser,

camera, sonabouy.
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F-4S TASK LIST
POSN SEQ. NO. TASK
2.2.2 PERFORM ORDNANCE PRE-FLIGHT INSPECTIONS
PERFORM PRE-FLIGHT INSPECTION OF AIM-9

PERFORM PRE-FLIGHT INSPECTION OF AIM-7
PERFORM PRE-FLIGHT INSPECTION OF 2.75-FFAR

NN
NN
PR
WA -

PERFORM WCS PRE-FLIGHT INSPECTIONS

PERFORM PRE-FLIGHT INSPECTION OF RADAR
PERFORM PRE-FLIGHT INSPECTION OF GUNSIGHT

~
~NN ~N NN
o . . P
w

ww
R e

2.3 PERFORM INTERIOR PRE-FLIGHT INSPECTIONS

PERFORM BEFORE-ENTERING COCKPIT INSPECTIONS
PERFORM BEFORE-ELECTRICAL POWER CHECKLIST
PERFORM AFTER-ELECTRICAL POWER CHECKLIST
PERFORM EJECTION-SEAT INSPECTION

NN
« e s e
W
« s ov .
& W -

2.4 PERFORM ENGINE-START PROCEDURE

PERFORM BEFORE-STARTING ENGINE CHECKLIST
PERFORM STARTING-ENGINE CHECKLIST
RESPOND TO ENGINE-START EMERGENCIES

RESPOND TO ENGINE HUNG-START EMER
RESPOND TO ENGINE HOT-START EMER
RESPOND TO ENGINE FIRE-ON-START EMER
RESPOND TO ENGINE WET-START EMER
RESPOND TO ENGAGED-STARTER EMER
RESPOND TO RUNAWAY ENGINE-ON-START EMER

N NN
o e s
E_ - -
AN —

R AN NN RN
v e e e e
oo Db
s e s s v s
W W W W

OV N & L N —

PERFORM SYSTEMS CHECK/SET-UP

PERFORM FLIGHT-CONTROLS CHECK/SET-UP
PERFORM AVIONICS SYSTEMS CHECK/SET-UP

~N N w
.o .

MRRRRONRRNN on
: A S by

PERFORM CHECK/SET-UP OF DATA-LINK
PERFORM CHECK/SET-UP OF UHF
PERFORM CHECK/SET-UP OF KY-28
PERFORM CHECK/SET-UP OF TACAN
PERFORM CHECK/SET-UP OF ADF
PERFORM CHECK/SET-UP OF IFF
PERFORM CHECK/SET-UP OF RADAR
PERFORM CHECK/SET-UP OF GUNSIGHT
PERFORM CHECK/SET-UP OF VISUAL

(S R R R T Y Y P Y] N -
s e & & & e o * @
NN NN
f e e e e e m e e
ORIV & WN -~

Figure 5. Portion Of Typical Validated Task List
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TASK LIST DEVELOPMENT (continued)

USER ACTIONS

SYSTEM ACTIONS

® The ordnance carried by the
aircraft, e.g., gun, depth
charge, missles.

e The aircraft's wing structure,
e.g., vector-thrust, helicop-
ter, fixed wing.

e Whether or not the aircraft is
carrier capable.

e The avionics suite of the air-
craft, including which are used
for communication, navigation,
and identification, e.g., data-
Tink, INS, UHF.

® The personal survival equip-
ment carried on the aircraft,
e.g., helmet, g-suit, para-
chute.

Prior to validating the task list),
the user should do an off-line
review of the generated task list.

While in the task list validation
phase the user can:

® assign aircrew members to the
tasks

® add new tasks

o replace existing tasks

For example, if the aircraft is
defined as a fixed-wing aircraft,
the system will only build upon
those generic tasks that are link
ed to the fixed wing character-
istic. The generic tasks that
are linked to helicopter will be
bypassed.

The system will print out the
generated task listing. Figure
4 presents a typical task list
génerated by CASDAT.

Once the task has been validated
for an aircrew mémber, the system
will put an indicator into the
data base record. This indicator
is in the form of a P, C and/or

R indicating whether the task is
validated for pilot, co-pilot and/
or Radio Intercept Officer (R!0).

The system will add the task to the
data base where the task falls into
the task hierarchy along with
pointers indicating that it is a
new task. The system informs user
of invalid task statements by
checking new tasks against a menu
of acceptable terms.(See Appendix C)

The system will replace the old
task statement of the data base

record with the user-entered task
statemen

Y
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TASK LIST DEVELOPMENT (continued)

* USER ACTIONS SYSTEM ACTIONS
1
¥ e delete tasks (this is accom- The system will indicate in the
, plished by not validating the data base record that no aircrew
task for any of the aircrew member performs this task.
members)

e exit the task list validation at | If the task list validation is
any time completed, the system recognizes
this and alerts the user. Where-
ever the user stops, CASDAT takes
note and reminds the user of that

point the next time he or she

' signs on.
! e request a hardcopy printout of The system will print on the line-
! the validated task list printer all validated tasks and
\ the aircrew members assigned to
each task. Figure 5 presents an
: example validated task list.
t ; In addition the system will

' generate an objectives hierarchy
1 . which will be printed for the user

at this time.

OBJECTIVES HIERARCHY DEVELOPMENT. The objectives hierarchy is generated

by CASDAT through the use of a subset of the generic task list model. For
each task in the generic model, learning objectives are specified. For
each CASDAT-generated task which the user validates, the associated
objectives are printed in the CASDAT-generated objectives hierarchy. The
user must add objectives for user-created tasks, and may add to, or modify
CASDAT-generated objectives. Once the user has completed objectives vali-
dation, a completed task and objectives hierarchy is printed. A sample
portion of a CASDAT-generated objectives hierarchy is presented in figure 6.
Figure 7 presents a portion of a typical validated objectives hierarchy.

R Lt ade TR LR UMl ZR okt

Currently, the generic task list model residing in CASDAT is capable
of generating approximately 2000 tasks and an additional 3000 supporting
objectives. Of course, a single aircrew training program would not
contain the entire set of tasks and objectives. In addition to the
CASDAT-generated tasks and objectives, CASDAT can store and track the

full set of tasks and objectives the user may wish to add to his specific
data base.

i
i

The following matrix describes how the user working with CAS
validate the objective hierarchy: g with CASDAT can
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F-4S OBJECTIVE HIERARCHY

SEQUENCE NO. OBJECTIVE
2.2 PERFORM EXTERIOR PRE-FLIGHT INSPECTIONS
) 2.2.1 PERFORM PRE-FLIGHT A/C EXTERIOR INSPECTIONS
! 2.2.1.0.1 STATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
' A/C EXTERIOR INSPECTIONS
2.2.1.0.1.1 TOENTIFY LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
A/C EXTERIOR INSPECTIONS
2.2.1.0.2 IDENTIFY DISCREPANCIES FOR EACH POINT FOR PRE-FLIGHT
. A/C EXTERIOR INSPECTIONS
2.2.1.0.3 STATE REQUIRED ACTION FOR EACH ITEM OF PRE-FLIGHT
A/C EXTERIOR INSPECTIONS
2.2.2 PERFORM ORDMANCE PRE-FLIGHT INSPECTIONS
.2.2.1 PERFORM PRE-FLIGHT INSPECTION OF AIM-9
2.2.2.1.0.1 STATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
INSPECTION OF AIM-9
2.2.2.1.0.2 IDENTIFY DISCREPANCIES FOR EACH POINT FOR PRE-FLIGHT
INSPECTION OF AIM-9
2.2.2.1.0.3 STATE REQUIRED ACTION FOR EACH ITEM OF PRE-FLIGHT
INSPECTION OF AIM-9
; 2.2.2.2 PERFORM PRE-FLIGHT INSPECTION OF AIM-7 )
‘1 2.2.2.2.0.1 STATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT -~
INSPECTION OF AIM-7
2.2.2.2.0.2 IDENTIFY DISCREPANCIES FOR EACH POINT FOR PRE-FLIGHT
INSPECTION OF AIM-7
2.2.2.2.0.3 STATE REQUIRED ACTION FOR EACH ITEM OF PRE-FLIGRT
INSPECTION Of AIM-7
2.2.2.3 PERFORM PRE-FLIGHT INSPECTION OF 2.75-FFAR
2.2.2.3.0.1 STATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
INSPECTION OF 2.75-FFAR
2.2.2.3.0.2 TOENTIFY OISCREPANCIES FOR EACH POINT FOR PRE-FLIGHT
. INSPECTION OF 2.75-FFAR
2.2.2.3.0.3 STATE REQUIRED ACTION FOR EACH ITEM OF PRE-FLIGHT
INSPECTION OF 2.75-FFAR
2.2.3 PERFORM WCS PRE-FLIGHT INSPECTIONS
2.2.3.1 PERFORM PRE-FLIGHT INSPECTION OF RADAR
2,2.3.1.0.1 STATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
INSPECTION OF RADAR

Figure 6. Portion of Typical Objectives Hierarchy Generated
' ' By CASDAT




NAVTRAEQUIPCEN 79-C-0076-1

USER ACTIONS

"SYSTEM ACTIONS

Prior to entering this phase, the
user should do an off-line review
of the generated objectives
hierarchy.

While in the objectives validation
phase the user can:

e assign aircrew members to the
objectives

e add new objectives

e replace existing objectives

e delete objectives (this is
accomplished by not validating
the objectives for any of the
aircrew members)

e exit the objectives validation
at any time

e request a hardcopy printout of
the validated objectives
hierarchy.

Once the objectives have been valid
dated for an aircrew member, the
system will put an indicator into
the data base record. This indi-
cator is in the form of a P, C
and/or R indicating whether the
objective is validated for the
pilot, co-pilot or RIO.

The system will add the objective
to the data base where it falls
into the objective hierarchy along
with pointers indicating that it
is a new objective. The system
informs user of invalid object-
ives(s) against a menu of accept-
able terms. (See Appendix C).

The system will replace the old
objective statement of the data
base record with the user entered
objective statement.

The system will indicate in the
data base record that no aircrew
member performs this objective.

If the objectives validation is
completed, the system recognizes
this and alerts the user. Where-
ever the user stops, CASDAT keeps
track, and reminds the user of
that point the next time he or she
signs on.

The system will print on the line-
printer the objectives hierarchy
and the aircrew members assigned
to each objective. Figure 7 pre-
sents an example validated object-
ives hfierarchy.
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F-45_0BJECTIVE_HIERARCHY i
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CREW POSN  SEQUENCE NO. 0BJECTIVE

! PR 2.2 PERFORM EXTERIOR PRE-FLIGHT INSPECTIONS
' ENVIR: F
: k COND: GIVEN AIRCRAFY

PR 2.2.1 PERFORM PRE-FLIGHT A/C EXTERIOR INSPECTIONS 1
ENVIR: F
COND: GIVEN AIRCRAFT ‘

' PR 2.2.1.0.1 S.ATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
! A/C EXTERIOR INSPECTIONS

ENVIR: A

COND: GIVEN AIRCRAFT, DAY OR NIGHTY

PR 2.2.1.0.1.1 IDENTIFY LOCATION OF INSPECTION POINTS FOR
! PRE-FLIGHT A/C EXTERIOR INSPECTIONS

ENVIR: A

COND: GIVEN AIRCRAFT, DAY OR NIGHT 4

PR 2.2.1.0.2 TDENTIFY DISCREPANCIES FOR EACH POINT FOR A/C
EXTERIOR INSPECTIONS
ENVIR: A
COND: FROM MEMORY
PR 2.2.1.0.3 STATE REQUIRED ACTION FOR EACH ITEM OF PRE-
FLIGHT A/C EXTERIOR INSPECTIONS
ENVIR: A
COND: FROM MEMORY

A ' PR 2.2.2 PERFORM ORDNANCE PRE-FLIGHT INSPECTIONS
i ENVIR: F . )
, COND: GIVEN AIRCRAFT ~

PR 2.2.2.1 PERFORM PRE-FLIGHT INSPECTION OF AIM-9
ENVIR: F
COND: GIVEN AIRCRAFT

! ; PR 2.2.2.1.0.1 STATE LOCATION OF INSPECTION POINTS FOR
PRE-FLIGHT INSPECTION OF AIM-9
ENVIR: A
COND: FROM MEMORY
PR 2.2.2.1.0.2 IDENTIFY DISCREPANCIES FOR EACH POINT FOR PRE-
FLIGHT INSPECTION OF AIM-9
ENVIR: A
COND: FROM MEMORY
! PR 2.2.2.1.0.3 STATE REQUIRED ACTION FOR EACH IYEM OF PRE-
FLIGHT INSPECTION OF AINM-9
. ENVIR: A
N COND: FROM MEMORY

: " PR 2.2.2.2 PERFORM PRE-FLIGHT INSPECTION OF AIM-7
ENVIR: F
COND: GIVEN AIRCRAFT

PR 2.2.2.2.0.1 STATE LOCATION OF INSPECTION POINTS FOR PRE-
FLIGHT INSPECTION OF AIM-7
ENVIR: A
COND:  FROM MEMORY

Figure 7. Portion of Typical Validated Objectives Hierarchy
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MEDIA SELECTION. During media selection, CASDAT aids the user in select-
ing media for each validated objective. CASDAT prompts the user to
identify learning type, behavior type, display requirements, etc. for
each objective. CASDAT then selects primary and secondary media choices
for each objective. CASDAT currently contains an algorithm which was
specified in an early version of MIL-T-29053 and focuses primarily on
selecting media for academic objectives. Using this algorithm, media
selection is accomp’ished by answering five questions:

a. What is the level of behavior expected of the student in
this objective?

1. Familiarization
2. Remember
3. Use

b. What is the level of content being taught in this
objective?

1. Familiarization

2. Fact

3. Cancept

4. Rule/procedure
5. Principle

c. Is the minimum critical set of instances the student needs
to see small or large?

1. Small
2. large

d. What is the minimum display requirement?
1. Verbal and/or symbolic and/or static simple pictorial

2. Verbal and/or symbolic and/or static complex pictorial
3. Dynamic pictorial
4. Interactive

e. Is the memorization component of this objective large or small?
1. Small

2. Large

Once media selection is complete, CASDAT generates a printout. A
sample portion of media selection printout is provided in figure 8.
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COMPUTER AIDED INSTRUCTION
VIDEO TAPE

WORKBOOK

RANDOM ACCESS SLIDE WORKBOOK

SEQUENCE NO. OBJECTIVE

2.2 PERFORM EXTERIOR PRE-FLIGHT INSPECTIONS
PRIMARY MEDIA: A/C
SECONDARY MEDIA:
PERFORM PRE-FLIGHT A/C EXTERIOR INSPECTIONS
PRIMARY MEDIA: A/C
SECONDARY MEDIA:
STATE LOCATION OF INSPECTION POINTS FOR PRE-FLIGHT
A/C EXTERIOR INSPECTIONS
PRIMARY MEDIA: ST
SECONDARY MEOIA: MIL
IDENTIFY LOCATION OF INSPECTION POINTS FOR
PRE-FLIGHT A/C EXTERIOR INSPECTIONS
PRIMARY MEDIA: ST
SECONDARY MEDIA: MIL
IDENTIFY DISCREPANCIES FOR EACH POINT FOR
PRE-FLIGHT A/C EXTERIOR INSPECTIONS
PRIMARY MEDIA: CAI
SECONDARY MEDIA: RAS
STATE REQUIRED ACTION FOR EACH ITEM OF
PRE-FLIGHT A/C EXTERIOR INSPECTIONS
PRIMARY MEDIA: ST
SECONDARY MEDIA: MIL
PERFORM ORDNANCE PRE-FLIGHT INSPECTIONS
PRIMARY MEDIA: A/C
SECONDARY MEDIA:
PERFORM PRE-FLIGHT INSPECTION OF AIM-9
PRIMARY MEDIA: A/C
SECONDARY MEDIA:
STATE LOCATION OF INSPECTION POINTS FOR
PRE-FLIGHT INSPECTION OF AINM-9
PRIMARY MEDIA: ST
SECONDARY MEDIA: MIL
IDENTIFY DISCREPANCIES FOR EACH POINT FOR
PRE-FLIGHT INSPECTION OF AIM-9
PRIMARY MEDIA: CAl
SECONDARY MEDIA: RAS
STATE REQUIRED ACTION FOR EACH ITEM OF
PRE-FLIGHT INSPECTION OF AIN-9
PRIMARY MEDIA: ST
SECONDARY MEOIA: MIL

2.2.1

2.2.1.0.1

2.2.1.0.1.1

2.2.1.0.2

2.2.1.0.3

2.2.2

2.2.2.1

2.2.2.1.0.1

2.2.2.1.0.2

2.2.2.1.0.3

Portion Of Typical Media Selection Listing
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The following matrix describes the media selection process:

USER ACTIONS

SYSTEM ACTIONS

The media selection phase allows
the user to:

identify the resources, e.q.,
slide tape, workbook, CAl which
are available at the training
installation.

input answers to a series of
questions {5 maximum) that deal
with learning considerations
for each academic objective

exit the media selection at
any time

request a hard copy printout of
the media selected for each
validated objective

The system will select the avajlable re-
sources from the resources which are avail-
able through the media selection algorithm.
Example: media choices might be CAI, slide
tape and workbook; but if the installation
does not have CAI, workbook and slide tape
become the only choices.

The system will assign primary and secondary
media to each objective based on the in-
puts to the media selection algorithm
described in Paragraph 6.4 of MIL-T-29053(A).

The system will put an indicator into the
data base of where the user stopped. If
media selection is completed CASDAT alerts
the user that he can go to syllabus
development.

The system will print on the lineprinter
all objectives, their aircrew assisgnments
and primary and secondary media selections.

Figure 8 presents a typical listing.
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SYLLABUS GENERATION. CASDAT generates a syllabus for the users' air-
craft. The syllabus consists of a sequence of lessons, each represented
by a lesson number, lesson title and lesson media. Each objective assign-
ed to the lesson is identified by number, text, aircrew member, environ-
ment (academic, trainer or flight) and by specific media assigned to

the individual objective. This information is provided on a syllabus
worksheet which the user can use to edit the syllabus. The user can
change parts of lessons (e.g., title, media, objectives), split lesson
into multiple lessons, combine two or more lessons, or delete a lesson.
The following paragraphs explain how this is accomplished.

CASDAT generates a syllabus by sorting objectives into lessons. The
objectives are first sorted by topic, then by aircrew position, and
finally by environment (academic, trainer and flight). Sequencing of
lessons is accomplished using a predetermined sequence of topic areas.
Therefore, as objectives are sorted into a topic area, they are simul-
taneously being sequenced. Within the topic area, lessons are sequenced
by training environment. Academic lessons are trained first, then the
trainer lessons and then flights. This process is illustrated in Figure
9.

In order for this process to work, the designers of CASDAT generated
a generic aircrew syllabus. Most aircrew syllabi are designed using a
predictable sequence of topic areas. For example, most aircrew syllabi
start out with a familiarization phase consisting of such topics as
aircraft systems, avionics systems and weapon system. The syllabi con-
tinue through flight proficiency, mission execution (or tactics), and
special operations (e.g., carrier qualification). The generic syllabus
was designed by comparing existing topical sequences and creating a
sequence of phases (e.g., familiarization), topics (e.g., aircraft systems)
and titles (e.g., flight controls). This generic syllabus is included
in Appendix D.

CASDAT designers coded the key words used in the course objectives
so that CASDAT could assign objectives to topics and lesson titles within
the generic syllabus. Each objective contains a verb, modifier and object.
For example:

Perform Ejection-seat Inspection
verb modifier ogject
The verbs, modifiers and objects which CASDAT currently recognizes are
listed in Appendix C. These were each assigned to one or more topi¢
area and lesson title within the generic syllabus. This is shown in
Appendix D. CASDAT reads each objective in the objective hierarchy
developed by the user via CASDAT for his aircraft and assigns it to a

topic area using a word search for verb, modifier and object. Specif-
ically, the process is performed as follows:

a. CASDAT creates a file containing all validated objectives.

b. Next, the generic syllabus is read for phase (e.g., familiar-
ization), topic (e.g., communfcations proceduresg and title (e.g.,
normal communfcations).
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Upon getting a title, the objectives file is read. If -the verb, modifier
and object of an objective matches those of the lesson title, the objective
and its subordinate/enabling objectives are assigned to the lesson title.

c. If the verb, modifier and object of the objective do not match
those of the title, CASDAT continues to the next objective. Each objective
is read and compared with the various titles until all are assigned a
title.

d. All objectives have now been assigned a title. Within the title,
all objectives are now sorted by aircrew member. All pilot objectives
are sorted together; ali radar intercept officer (RI0) objectives are
sorted together; and all copilot objectives are sorted together.

e. The objectives for each aircrew member are further sorted by
training environment, i.e., academic, trainer and flight. It is at this
point in the process, that lessons are created. For each aircrew member,
three types of lessons (representing the three environments) are possible
within a title area.

pilot academic normal communications
pilot trainer normal communications
pilot flight normal communications
RIO academic normal communications
RIO trainer normal communications
RIO flight normal communications

No more than twenty objectives are grouped together into a single lesson.
Therefore, there may be two or more of the same type of lesson within a
topic area. For example, there may be two academic lessons on normal
communication for the pilot.

A coding system was created to labei the Tessons. An alphanumeric
code indicates the phase of training, the aircrew member, the training
environment and the sequence of training within the phase of training.
An example lesson code and title is:

FAPA 20 fuel system
The lesson reference number can be interpreted as follows:

FA refers to phase of training; in this case, aircraft
familiarization. The other phases and their abbrevi-
ations are indicated in the generic aircrew syllabus
(Appendix D).

4 refers to aircrew member for whom the lesson will be
taught, in this case, the pilot. Others are:

C = copilot
R = radar intercept officer
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{ A refers to the training environment, in this c¢ase,
. academic. Others are:
T = trainer
i F = flight
! 20 refers to the sequence of the academic lessons within the
familiarization phase. The numbers normally start with 20
{ and progress in increments of 20. Therefore, a normal
. sequence of numbers would be 20, 40, 60, etc. The titles ;
j are sequenced in the same order that they occur on the
: generic syllabus. Some typical titles and their sequence
; numbers are:
3 FAPA 20  Fuel System
I
FAPA 40 Power Plant System : |
g FAPA 60 Hydraulic System
f FAPA 80 Electrical System
I
\ FAFT 20  Fuel System
- I . FAPT 40 Power Plant System
§ . - FAPT 60 Hydraulic System
’ FAPT 80 Electrical System
i . FAPF 20 Fuel System
; FAPF 40 Power Plant System
FAPF 60 Hydraulic System
, FAPF 80 Electrical System
¥ f. Finally, media are assigned to lessons. Trainer and flight
T lessons are assigned a trainer or aircraft accordingly. An academic
£l lesson is assigned the media common to the most objectives within the
, _ lesson. "Primary and secondary" media have been assigned to individual
i objectives during media selection. After these objectives have been
¢ assigned to a lesson, the media previously assigned to each objective are

tallied for all objectives in the lesson. The most frequently used
: medium is assigned to the lesson. The second most frequently used medium
F _ is assigned as the secondary medium option.

g. The syllabus worksheet is printed. The syllabus worksheet contains
i a listing of all lessons within the syllabus. For each lesson, the

‘ - printout lists lesson number, title, primary and secondary media. Each

: ‘ (; ! objective assigned to the lesson is identified by number, text, aircrew

| ! member, environment and specific media assigned to the objective during
|

media selection. Figure 10 shows an example portion of the syllabus
worksheet. *
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2.6.1.0.1

2.6.2.0.1

2.6.2.0.2

2.6.3.0.1

2.6.3.0.2

2.6.4.1.0.1

2.6.4.1.0.2

2.6.4.2.0.1

2.6.4.2.0.2

2.6.5.0.1

4.5.5.1.1.0.1

4.5.5.1.2.0.1

4.5.5.2.1.0.1

4.5.5.2.2.0.1

Figure 10. Sample Portion Of Syllabus Worksheet
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NORMAL COMMUNCATIONS
VI-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE

PR A STATE REQUIRED ACTION FOR EACH ITEM OF BEFORE-TAXI CHECKLIST
ST-SLIDE TAPE
MIL- MEDJATED INTERACTIVE LECTURE
PR A STATE PROCEDURES FOR FIXED-WING FIELD TAXI
VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE APPROPRIATE RESPONSE TO PLANE CAPTAIN HAND SIGNALS
VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE PROCEDURES FOR FIXED-WING CARRIER-DECK TAXI
VI-VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE APPROPRIATE RESPONSE TO PLANE CAPTAIN HAND SIGNALS
VT-VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECTURES
PR A STATE CUES AND ALERTS FOR FAILED-BRAKE EMER
ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECUTRE
PR A STATE CORRECTIVE ACTIONS FOR FAILED-BRAKE EMER
VT-VIOEQ TAPE :
MIL-MEDIATED INTERACTIVE LECTURE )
PR A STATE CUES-AND-ALERTS FOR FAILED-NGS EMER -~
ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE CORRECTIVE ACTIONS FOR FAILED-NGS EMER
VT-VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE THE STEPS REQUIRED TO ACCOMPLISH TAX1 COMMUNICATIONS
CAI-COMPUTER AIDED INSTRUCTION
W8 -WORKBOOK
PR A STATE PROCEDURES TO COMMUNICATE WITH GROUND STATIONS USING
DATA-LINK
VT-VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE PROCEDURES TO COMMUNICATE WITH GROUND STATIONS USING UHF
VT-VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECTURE
PR A STATE PROCEDURES TO COMMUNICATE WITH OTHER AIRCRAFT USING
DATA-LINK
VI-VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECUTRES
PR A STATE PROCEDURES TO COMMUNICATE WITH OTHER AIRCRAFT USING UHF
VI -VIDEQ TAPE
MIL-MEDIATED INTERACTIVE LECTURES

L&
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At the conclusion of syllabus development CASDAT denerates a media
cost report. This is automatically produced for the user. It computes
relative costs of producing the primary and secondary media plans for
the training syllabus. Relative costs, not real costs, are computed.
This is because actual costs change over time and among geographic
locations. The training analyst can use the media cost report to get
a comparison of the cost between the two media plans generated by CASDAT.
Three tables are produced in the media cost report. The first of these,
“Alternative Media Plans" presents in summary form, the number and percent
of lessons employing each medium used in the two media plans. Figure 11
presents an example table.

The second table, the media cost factors, is shown in Figure 12.
Production time and cost factors are presented for each type of medium
in terms of relative values, (i.e., how much more time/cost it takes to
produce one medium over another). These values were determined by
Courseware Incorporated and explained in detail in the Training Support
Requirements document produced by them.12 Time/cost factors are itemized
for each job classification required to complete authoring and production
of each medium type. Time/cost factors are specified for author, instruc-
tional psychologist, script writer/editor, and production. A total time/
cost factor is also given. The factors are constants;. they do not change
with media mix or with real production costs; and they are relative. For
example, a time/cost factor of twenty indicates that the time and cost to
produce that particular medium is twice that to produce a medium receiving
a factor or ten. A user interpreting the media cost factors in Figure 12
would see that authoring a slide tape (ST) and authoring a workbook (WB)
would take approximately the same amount of time and money. Authoring a
computer aided instruction (CAI) lesson would take slightly more time.
Looking at the "total" column, a completed slide tape program will take
approximately twice as much time and money as a completed mediated inter-
active lecture (MIL). A MIL and WB lesson will take approximately the
same time and money to complete.

To complete the third table, media time/cost matrix, the time/cost
factors are multiplied by the percentage of lessons employing each
medium, and then totaled for each time/cost factor. A sample matrix
is presented in Figure 13. This table shows the relative costs of the
two media plans generated by the syllabus. The user can see how much
relative time is required of each job category to produce each media plan,
as well as a total relative value. In Figure 13, the primary media plan
is approximately 25 percent more costly than the secondary media plan.

12
Hughes, John A. and Lindsey, James A. Trainer Support Requirements
Document. Courseware, Inc.
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PRIMARY SECONDARY
S 1 aininiet 1 i T ot 4
LESSONS  TOTAL LESSONS  TOTAL
1. AC 18 37.5 18 7.5
2. s 12 25.0 12 25.0
: v 5 10.4 0 .0
| | 4. MIL 0 .0 16 33.3
{ 5. ST 11 22.9 0 .0
6. WB 1 2.1 0 0
7. WS 0 .0 0 .0
; 8. CAl 1 2.1 1 2.1 {
¢ 9. RAS 0 0 1 2.1
TOTAL 48 100% 48 100%

|
{
ﬂ; Figure 11. Alternative Media Plans
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|
i
‘ ‘ TIME/COSTS PRODUCTION_TIME/COST FACTORS
. MEDIA AUTHOR 1P SW/ED PROD TOTAL
! 1. AC 10.00 1.00 .00 20.00 19.00
{ 2. SIM 10.00 1.00 .00 20.00 19.00
' v 10.00 1.00  15.00 27.00 30.00
- 4. MIL 10.00 1.00 .00 16.00 17.00
I 5. ST 8.00 3.00 7.00 37.00 35.00
6. W8 8.00 1.00 2.00 20.00 17.00
. 7. WS 3.00 .50 .50 3.50 5.00
j 8. CAl 10.00 1.00 .00 20.00 19.00
L i 9. RAS 13.00 2.00 3.00 50.00 41.00
4
L e e e e e e e
Figure 12. Media Cost Factors
i 1
i “
§
g
‘ PLAN/CAT AUTHOR P SW/ED PROD TOTAL
Primary
Media Plan  950.00 145.83 320.83  2462.50 2377.08
. ' Secondary
' Media Plan  1006.25 102.08 6.25  1929.17 1879.17

.....................................

Figure 13.

Media Time/Cost Matrix
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The system actions and user interaction required for syllabus development

are briefly described below:

USER ACTIONS

'SYSTEM ACTIONS

There is no user action required
during syllabus generation.

The user should do an off-line
review of the generated syllabus.

During syllabus validation, the
user can:

o delete lessons

e display lessons

e change a part of a lesson, e.q.,

title, media for the lesson,
objectives etc.

o split a lesson into multiple
lessons

e combine two or more lessons
into one

The system will assign objectives
to lessons by matching the object-
ive statement taxonomy (verb, modi-
fier and object) with generic
syllabus taxonomy (allowable verb,
modifier and object shown in Appen-
dix D). After the taxonomy match 1§
made, the objectives are further
broken down into lessons by aircrew
members and environment (academic,
flight, trainer).

Upon completion, a hard copy print-
out of the syllabus will be printed
on the line printer. Each lesson
title, its lesson number, primary
and secondary media for the lesson,
and the objectives assigned to the
lesson (including the types of the
assigned objectives) are included
in this report.

The system will delete the indi-
cated Tessons from the syllabus

The system will provide an on-line
review of all parts of the lesson,
e.g., lesson number, title, media

and assigned objectives.

The system will substitute based on
the user inputs. The lesson file
will be updated to reflect this
change.

The system will create multiple
lessons from one lesson. The sys-
tem will take the information given
to it by the user to assign titles,
media and objectives to each of the
multiple lessons. The lesson that
was split will be deleted from the
syllabus.

The system will combine the objec-
tives of a number of lessons into
one lesson. The lesson title and
media will be specified by the user.
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SYLLABUS DEVELOPMENT (continued)

USER ACTIONS ~ SYSTEM ACTIONS
e request a hard copy printout The system will print on the line-
of the validated syllabus printer each lesson number, its

title, the media for the lesson,
and the objectives assigned to
the lesson. At the conclusion of
the syllabus printout, media cost
summaries are printed.

LESSON SPECIFICATIONS. The lesson specifications supplied to the user by
CASDAT are outlines of each lesson. They provide guidelines to the lesson
author; they contain no lesson content. For each lesson within the
syllabus, several pages of authoring guidelines are provided:

a. Page 1 (shown in Figure 14) contains the lesson number and title,
primary and secondary media, and prerequisite information map. The
prerequisite information map lists the five lessons which the student
should have completed before taking the subject lesson and the five
lessons which he will attend after completing subject lesson. The lesson
addressed by the lesson specification is identified in the prerequisite
information map by an asterisk located to the left of the lesson number.
Lessons are listed in the same order as they occur in the syllabus work-
sheet.

b. Page 2 (shown in Figure 15) lists the lesson objectives. The
objectives are listed in the sequence in which they should be taught in
the lesson. Objectives are identified by number, text, and conditions.
The classification of each objective is also listed.

The classification of each objective is determined during media
selection and referenced at this time to aid the lesson author. Each
objective classification refers to a level of content and leve! of
behavior represented by the objective. In conjunction with §h1s,
different authoring rules apply depending on the classification of the
objective. This is described in MIL-T-29053B. A summary of the authoring
requirements for each objective classification is provided by.CASQAT
and jis included in this document on pages 146-153. The following is a
list of possible objective classifications.

Classification Level of Content Level of Behavior

A Familiarization Remember

B Fact Remember

c Concept Remember

0 Concept Use

E Rules/Procedures Remember

F Rules/Procedures Use

G Principles Remember

H Principles
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*ex LESSON SPECIFICATION ww+

i LESSON REFERENCE NUMBER:  FAPA 100 AUTHOR: JOE SMITH
LESSON TITLE:  FLIGHT GEAR

PRIMARY MEDIA:  ST-SLIDE TAPE
SECONDARY MEDIA:  MIL-MEDIATED INTERACTIVE LECTURE

PRE-REQUISITE INFORMATION MAP:

FAPA 20 NORMAL COMMUNICATIONS
FAPA 40 TACAN AND NAVID SYSTEMS
. FAPA 60 POWER PLANT OPS AND EMERGENCIES
i FAPA 80 FLIGHT GEAR : "
: * FAPA 100 FLIGHT GEAR
FAPT 20 NORMAL COMMUNICATIONS
' FAPT 40 TACAN AND NAVID SYSTEMS
FAPT 60 POWER PLANT OPS AND EMERGENCIES
i FAPT 80 FLIGHT GEAR
FAPT 100 FLIGHT GEAR

£ Figure 14. Example Page 1 Of The Lesson Specification
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i *** LESSON SPECIFICATION #*«

LESSON REFERENCE NUMBER: FAPA 100 AUTHOR: JOE SMITH
LESSON TITLE: FLIGHT GEAR

LESSON OBJECTIVES

f SEQ #  OBJECTIVE CODE O0BJECTIVES 0BJ. CLASS
{ 1 2.1.15.0.2 STATE INSPECTION POINTS OF TORSO- B FACT-REM
HARNESS
COND: GIVEN FLIGHT GEAR
) 2 2.1.16.0.1 IDENTIFY DOWNING DISCREPANCIES OF D CONCEPT-USE
LIFE-VEST
q . COND: GIVEN FLIGHT GEAR
i . 3 2.1.16.0.2 STATE INSPECTION POINTS OF LIFE- 8 FACT-REM
: VEST
COND: GIVEN FLIGHT GEAR
4 2.1.17.0.1 IDENTIFY DOWNING DISCREPANCIES OF D CONCEPT-USE
SURVIVAL-RADIO
‘ COND: GIVEN FLIGHT GEAR
: : 5 2.1.17.0.2 STATE INSPECTION OF SURVIVAL-RADIO B FACT-REM
: COND: GIVEN FLIGHT GEAR
? 6 2.1.18.0.1 IDENTIFY DOWNING DISCREPANCIES OF D CONCEPT-USE
s EXPOSURE-SUIT
: COND: GIVEN FLIGHT GEAR
‘ 7 2.1.18.0.2 STATE INSPECTION POINTS OF EXPOSURE- B FACT-REM |
, SuIT
. COND: GIVEN FLIGHT GEAR
. ;i
!
f Figure 15. Example Page 2 Of The Lesson Specification
A
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c. Page 3 (shown in Figure 16) lists the primary and secondary
media fqr the lesson, and the personnel, media, facilities and
evaluation support required for each.

The following matrix shows the user and system actions durin
specification development. y g lesson

USER ACTIONS SYSTEM ACTIONS
The user requests lesson The system will generate the lesson
specifications from CASDAT. specification and print on the line
There is no other user action printer each lesson and its attri-
required to produce the lesson butes, including pre-requisite in-
specifications. The user uses formation map, lesson objectives,
the lesson specifications as an lesson media“ and resource worksheet
aid in authoring the lessons. and authoring aids. The lesson
specification format and authoring
aids are based on the requirements
of MIL-T-29053B.

Appendix £ provides examples of the products generated by the system,
in context of a sample run of CASDAT.

USEk AIDS. One of the major concerns in developing CASDAT was to facili-
tate user interaction with the system, particulary SMEs with little or
no ISD experience. For this purpose, tutorial information is available
to the user at critical points. When uncertain about specific responses
required, a user can obtain tutorial information from CASDAT simply by
typing in a question mark. Appendix E is structured as a sample run of
CASDAT. The information shown is what the user sees on the CRT while
using CASDAT. The sample run starts with the user signing on. It con-
tinues by showing CRT displays asking for user inputs at each ISD step
and sample user inputs. At most critical points in the process, the user
has typed in a question mark so that the reader of Appendix E can see
what the tutorial is at each point. A sample report is provided at the
completion of each ISD step. This will show the reader what the output
of each ISD step looks like as it would be printed on the line printer.

A user's manual has been developed for CASDAT‘.]3 The reader interested
in additional information about CASDAT is urged to read this document.

SPECIAL FEATURE . CASDAT is also capable of performing key word searches.
The user can type in any word, and CASDAT will search for tasks or
objectives containing that word. CASDAT will print out a list of tasks

13

Ace, Ronald. Computer Aided System for Developing Aircrew Trainin
(CASDAT) User's ﬂgnuai. Veda fncorporated. 30 ﬂgy‘|§§2.
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. LESSON REFERENCE NUMBER: FAPA 100 AUTHOR: JOE SMITH
LESSON TITLE: FLIGHT GEAR

!
|
t wws | ESSON SPECIFICATION ##+
[}
Y
i

PRIMARY MEDIA:

|
. PERSONNEL : NONE

, MEDIA: SLIDE/TAPE
WORKBOOK

FACILITIES:  CARREL (V)
CARREL (S)

EVALUATION:  SELF TEST

nap——
[
/

. SECONDARY MEDIA:
MEDIATED INTERACTIVE LECTURE

PERSONNEL : INSTRUCTOR PILOT
INSTRUCTOR NFO

MEDIA: CHALKBOARD

Ay ik ol L E T PRIPE S

Y OVERHEAD TRANSPARENCIES
35MM SLIDES
WALLCHART
PHOTO PANEL

LECTURE GUIDE
STRUCTURE NOTES

' §
4 FACILITIES: CLASSROOM
EVALUATION: GRADE SHEET

i e

v,

f i | Figure 16. Example Page 3 Of The Lesson Specification
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and objectives and their sequence numbers which contain the word
requested by the user. This capability is very useful if, for
example, there is a change to the aircraft. If there is a change
in the aircraft heads-up display (HUD) for instance, CASDAT can
identify all listed tasks and learning objectives affected by the
change. On the other hand, if designers are considering change

to the aircraft, they can readily identify the extent that training
would be affected if the change were implemented.

y
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( SECTION VI
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

! Evaluation of the CASDAT system has shown that it has face, content,

and_construct validity. During evaluation of the prototype system,

subject matter experts from several aircraft types (i.e., F-4, F-14,
Cﬂ-46 and SH-2F) were able to create task listings and objective
hierarchies for their aircraft in significantly less time than would
be required under traditional ISD methods. In addition, the ISD
products generated by CASDAT during this and an earlier evaluation
were found to be at least 75 percent complete.

e
—— - ————————— e
Y

It is difficult to say exactly how complete the current version of

: CASDAT is, or exactly how much time can be saved by using CASDAT for

: aircrew ISD. Evaluations conducted thus far have been informal. Rig-

‘ orous control over the users' activities was not practical and no

evaluation has been performed on the current, more complete version of

t CASDAT. However, based on this partial and informal evaluation of
CASDAT combined with a logical analysis of CASDAT's capabilities, one
can point with confidence to some expected advantages of using CASDAT.

" v These include:
i

a. Training analysis is less labor intensive and, therefore, less
expencive.

b. Training product standarization is improved.

c. Data manipulation is more efficient and flexible.

T e SR L g

d. Data redundancy is reduced.

WA e e

e

e. Responses to training program changes are more timely.

f. SME and instructional technologist requirements for training
desiygn are reduced.

training program is more timely.

At this point in its developmental process, CASDAT could provide
specific use to DoD training development agencies, as follows:

e

|

el

‘-g g. Assessment of effects of operational equipment change on a
1
2

a. Aid the instructional designer in the design of an emerging
aircrew training program.

L b. Aid the instructional designer in the modification of an
( existing aircrew training program.

- — - —— -

c. Aid the training manager to quickly assess the impﬁft on
the training system of planned or proposed weapon system modifications.
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d. Aid the training system evaluator to quickly evaluate an
existing training system and recommend areas for change.

v e. Aid the training device manufacturer to assess the training
tasks and objectives to which his device must be designed.

RECOMMENDATIONS

{ It is recommended that a full-scale field trial of CASDAT be

) conducted. This trial could be accomplished by using CASDAY to

' design an aircrew training program for a military aircraft. This

training program could be designed for an existing or emerging,

! complete or partial training system. The critical criterion is that
the trial include a real design effort, aimed at producing training

, materials that would be incorporated into an operational training

( comunity. This full-scale, field trial would produce more definitive :
data on the quality of CASDAT's products and its time-saving cqpa?il- !
ities. In addition, this evaluation would provide additional insight
into the need for user interface enhancements that, then, could be

incorporated into CASDAT.

; } Future research and development on CASDAT needs to address the
utility of the system to the operational community. In efforts to o
increase CASDAT's operational utility, consideration must be given to s }
| (1) how the system can be used and (2) the needs of the DoD training -
’ ' community. Three stages of system development have been planned:

a. Additional Mission Phase
b. Additional [SD steps
¢. Other jobs

System refinements, such as user interface requirements will be addressed
and evaluated at each phase. The following discusses each stage of CASDAT

development.

e A~ —— i - - .

.
v ¢

| T

S ADDITIONAL MISSION PHASE. The generic task list model identified

1 - eight mission phases that comprise the ajrcrew job. Currently

- CASDAT contains aircrew data relating to all but one of these
phases, tactics. In order to make CASDAT a more useful operational

system, aircrew data must be added for tactics, including the

various aircraft missions:

a. Air-to-air

b. Air-to-ground

Anti-submarine warfare

Afrborne early warning/electronic warfare

——— e ——
C—— e
(2]

Reconnasaince
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f. Mine countermeasures
g. Electronic surveillance

h. Search and rescue

i. Logistics/transport
Jj. Troop assault/delivery

k. Air refueling

These additions would provide significant advantages to future
Department of Defense (DoD) training development efforts for aircrew
training. For the first time CASDAT will be able to aid an instruc-
tional developer in the design of an entire aircrew training syllabus.
Once these data are added, CASDAT would be a completed aid to aircrew
ISD for five ISD steps - task 1ist, objective hierarchy, media
selection, syllabus, and lesson specifications.

ADDITIONAL ISD STEPS. Twenty-four ISD steps have been documented as

being appropriate for automation. Looking at the requirements of the
DoD training community, some of these ISD steps are more useful than

others. Additional ISD steps which seem to have the most utility to

DoD training and procurement requirements at the present time are:

a. problem analysis
b. training support requirements analysis

c. enhanced media selection focused on training device
functional requirements.

When these ISD steps are incorporated into CASDAT programming,
CASDAT will be able to manipulate aircrew training data cver seven
ISD steps.

OTHER JOBS. After the developments identified in the foregoing are
successfully completed, the feasibility of the concept should be
sufficiently demonstrated to suggest that other job areas could
benefit from this type of an ISD aid.

CASDAT can be designed to provide simflar aids to ISD for other types
of operator jobs (e.g., sonar operators), maintenance Jjobs, and leadership/
management jobs. Research and development will be needed to select job
areas suitable for CASDAT applications. Suitability will be based on the
commonality inherent in the data bases of a particular Jjob area, since
this determines the extent to which an area can be served with a generic
data base. Priorities for extending CASDAT to other job areas also need
to be based on operational requirements for training development. CASDAT
should be developed for job areas which need it most.
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An obstacle to the extension of CASDAT to other job areas is that
appropriate ISD data for specific jobs may not exist in some important
areas. In these cases, ISD data would have to be generated for specific
jobs before generic data bases could be developed and tested for the
whole area.

IMPLICATIONS FOR TRAINING DESIGN

Implications of the CASDAT project for training are far-reaching and
highly significant. Because the capabilities of the device are general,
many of its applications will evolve only with repeated use, and CASDAT's
contributions will be best known in this way. Most benefits to training,
however, would seem to derive from the increased speed and standardization,
and improved management qualities that CASDAT lends to ISD operators.

The increased speed of ISD operations via CASDAT leads directly to a
decrease in man-hour requirements and consequently to dollar savings.
Faster 1SD operations also allow highly skilled ISD personnel to spend
more of their time with more creative aspects of ISD. Instead of perform-
ing routine tasks such as collecting information and following routine
algorithms, they can apply their skills to higher level problems. For
example, because various combinations of media and syllabi can be gener-
ated in minutes and hours via CASDAT, instead of days, weeks or months
required by traditional manual methods, instructional designers can
experiment with changes in system input parameters and even change the
IS0 methodology itself and explore the effects of such changes on system
outputs. Thus, CASDAT's speed can lead to improvements in the product
resultina from the ISD effort as well as improvements to the CASDAT
system.

Increased ISD speed will also enable ISD procedures to be applied to
more training problems, since time, money and/or personnel shortages
typically result in less systematic approaches to the development of
training systems.

CASDAT's speed can also contribute importantly to the evaluation,
maintenance and improvement of existing training systems. Relationships
between operational equipment modifications and training program design
can be determined through rapid access to the data bases. Similarly,
student performance data can be quickly related to relevant portions of
the data base. In these ways, training problems that otherwise would
go undetected or undefined can be remedied in a timely fashion.

Finally, CASDAT's speed will enable rapid searches of the data bases
for specific jobs to determine relationships and uniquenesses among the
jobs. This information can be used as basis for developing generalized
trainers and for the design of instruction at basic level schools.

CASDAT's management qualities will allow many ISD tasks to be performed
by relatively low-skilled personnel. This will save money. It will also
allow ISD to be completed where the higher levels of ISD expertise, that
normally would be required, are unavailable. The management features
can provide an on-the-job training ground for imparting technical ISD
skills to ISD team members.
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Improved training products are also expected, due to the organization
and standardization of ISD operations provided by CASDAT. Deficiencies
in currently available data bases and procedures should become more
readily apparent with repeated applications of standard procedures and
can be continually improved based on these applications. These improve-
ments, in turi,, will be passed on to all future applications. This will
help assure, for example, that the task listings are generated from the
best possible source materials. In the same way, the media pool can
be continually improved and introduction of a new medium into the CASDAT
system will help assure its consideration in all subsequent ISD appli-
cations. Thus, CASDAT can serve to improve not only the testing and
implementation of new training technology, but it can also help research
and development efforts by identifying technological weaknesses which
need to be improved. Standardization of ISD procedures also will encourage
similar training at different sites, which allow interchange of personnel
and training materials and equipment.

CASDAT can fail to reach its anticipated potential for a variety of
reasons having to do with funding constraints and technological barriers,
problems common to research and development efforts. A danger perhaps
more unique to CASDAT is that the users will attempt to "overuse" the
system by accepting CASDAT's products too uncritically, and not properly
performing their editing and revision functions. If this occurs, the
product will suffer and CASDAT will get the blame. Human creativity is
an essential ingredient in ISD and this is even more true with CASDAT.

Another potential problem is that some people will assume that CASDAT's
products are produced mechanically, with 1ittle human thought and control,
even where the system actually is used properly and effectively. This
misperception of the CASDAT process could predispose ISD consumers to
erroneously reject CASDAT's contributions, without giving them due con-
sideration.
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APPENDIX A

TASK LISTING DEVELOPMENT QUESTIONS
(USED TO VERIFY GENERIC DATA BASE FEASIBILITY)

What is the aircrew complement?

Indication of the aircrewman focuses all subsequent task listing
development activity. Task listings for each individual aircrew
member can be selectively retrieved by selecting the desired
aircrew position for a given aircraft type. When the task
listing is assembled into a single hierarchy, both functional
and temporal relationships can be expressed. Thus, the task
loading for an individual aircrew member becomes immediately
apparent.

What are the tactical missions of the aircraft?

Specification of all projected missions provides at least Task level
statements for the Mission Phase and Subtask level statements for
premission planning (e.g., content of planning activities, types

of publications used, etc.), prelaunch, (e.g., types of ordnance to
preflight), and navigation, (e.g., navigational objectives such as
penetiation to a target, maintenance of a cap pattern, etc.). Sub-
tasks within the Mission Phase can be generated through correlations
with other branching questions, such as “type of WCS" (question 10)
or other avionics (question 9) and certain "common sense" subtask
additions. For example, if one task is to search for a target,

a nominal subtask would be to search for it visually.

Will the aircraft be required to launch from an alert/scramble
condition?

If the aircraft will be required to launch from a scramble or alert
condition, then an additional prelaunch phase must be generated to
describe the special procedures associated with this condition. Such
changes are well defined for either case, so generation of new tasks
is relatively simple.

What ordnance, or weapons, will the aircraft carry?

Listing all of the ordnance which the aircraft is capable of carrying
will generate the delivery tasks or the premission planning phase and
the ordnance preflight tasks during prelaunch, as these are primarily
dictated by the nature of that ordnance. Delivery tasks and sub-
tasks are, likewise, generated for the mission phase, although they
will not be as complete due to the number and varied conditions under
which they are employed.
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Is the aircraft equipped with an ejection seat system?

If an aircraft has an ejection seat system, then prelaunch tasks must
include preflight tasks of associated equipment (e.g., oxygen mask,
G-suit, etc.) and the seat itself. If there is no ejection seat,
various other equipment procedures may be generated, depending on
information from another question (question 7)--type of aircraft;
depending on the type of aircraft, there may be no seat inspection
but instead a preflight of group survival equipment and personal
headsets, as is the case for the P-3C.

How many engines and of which type does the aircraft have?

The number of engines will determine the number of starting procedures
generated for the task listing and will also dictate the presence of
partial/single engine flight procedures. The type of engines will
affect the subtasks and steps associated with any start procedure.
When correlated with question 7, aircraft type, blade engagement tasks
may be appended to the start procedures. When correlated to question
17, military service, cartridge start procedures may be added to Air
Force aircraft.

What is the basic nomenclature (i.e., type) of the aircraft?

Such information as fixed wing, variable geometry, helicopter, or
vecicred thrust will help to generate tasks for virtually all phases
of the task analysis. Helicopters must show tasks for hovering, as
well as running, takeoffs and must perform autogyro approaches.
Variable geometry aircraft must have procedures for flight with
malfunctioning wing programs. Vectored thrust aircraft must have
task sets for performing tactical flight maneuvers using vector
thrust augmentation.

Is the aircraft equipped with an INS?

The inertial navigation system is separated from other avionics
systems due to the distinct tasks associated with this equipment.

If an aircraft is equipped with an INS, then aligiment procedures
and updating procedures must be added to t%e task listing. Corre-
lation with (question 11) carrier capability, further adds the tasks
for on-deck alignment with ship sources. If tne aircraft will be
required to scramble start (question 3), then rapid alignment pro-
cedures must be included. With just this information (as avionics,
to follow) a task listing can be generated to the subtask level; if
specific equipment (e.g., the AN/ARN ) can be entered into the
data ?ase{ then the task 1isting can be generated all the way to the
step level.
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What is the avionics suit of the aircraft?

Tasks and subtasks can be generated regarding activation, BIT checks,
and basic system usage (e.g., navigate using TACAN, navigate using

ADF, BIT check the data 1ink, etc.). Basic correlations between systems
may alsc be possible (e.g., update INS with TACAN). Again, if specific
models of equipment are known in the data base, the addition of certain
lower-order subtasks is possible (e.g., perform air-to-air ranging with
TACAN--if the particular model of TACAN has this feature) and the task
1isting may even be generated to the step level.

What are the features/applications of the aircraft WCS?

Although weapon control systems are probably the most specific types
of aircraft equipment, knowledge of certain basic features, plus
correlation with other task listing development questions (e.g., 2)
mission and 4)ordnance) can yield a capability to generate at least
some tasks and subtasks for prelaunch, navigation, and mission re-
quirements. A preliminary list of WCS question elements would in-
clude such information as:

1) Type of systems: Gunsight
Cameras
Infrared
Sonar
ECM systems--active/passive
Radar

TISEO
MAD/JEZEBEL
Data Link

2) Use of systems: Associate each piece of equipment
(above) with all applicable missions.

Not all aircraft missions will use the WCS installed, but the associ-
ation step (question 2) above will assist in the generation of sub-
tasks unique to each system. For example, a radar may be used for
intercepts, bombing, and navigation, while TISEO would only be used
for intercepts. Thus, the radar system must show three sets of sub-
tasks in the task analysis and the association operation would supply
at least the first subtask for each "task tree."

Is the aircraft capable of carrier operations?

If the aircraft is to be carrier launched, selected mission phases
will have to be repeated for the task listing in order to account for
the specialized carrier procedures found in each phase. These phases
are, a)prelaunch (including yet another set of procedures if the
aircraft uses a scramble start, (question 3), b) takeoff/departure,
c) approach/landing, and d) post missfon. Addition of these tasks

is relatively simple, as such procedures are broken down in the Navy
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CV NATOPS manual by jet, prop, and helicopter, providing an easy
generation task through correlation with questions 6 and 7.

Is the aircraft capable of SATS operations?

The Navy/USMC SATS system is a short airstrip with modified catapulting
and arresting equipment. It is intcneced for operation in remote areas
following rapid setup by ground troops. If an aircraft is inteaded for
use with this system, additional tasks must be added to the basic task
listing in exactly the same way as carrier procedures. Tasks sufficient
to complete these portions of the hierarchy can be generated by a generic
base, but use of the SATS system is practically nonexistent and it may
prove most efficient to delete this question entirely.

Is aircraft intended for formation flight?

If the aircraft is capable of formation flight, additional tasks for
this must be added for takeoff, navigation, mission phases, approach 4
and landing. Correlation with military service can further modify
the task analysis by grouping formation flight tasks in a separate
category for USAF aircraft (in keeping with this service's practice).

Is the aircraft equipped with a tailhook?

If the aircraft has a tailhook, then landing tasks for arrestments
mi>t be generated. Having a tailhook is not the same as being
carrier capable, (e.g., USAF fighters, most of which have tailhooks).

Is the aircraft capable of hot refueling?

A basic refueling task set may be added to the initial list if the
aircraft will be hot refueling as part of expected operations. If
included, this task set occupies a discrete time slice, much the
same as a mission phase.

Is the aircraft capable of airborne refueling?
If the aircraft can refuel airborne, an additional set of generic

tasks can be added to the task liscing for this activity. Like
question 15, this set is a discrete "time slice."
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APPENDIX B
GENERIC TASK LIST
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1.1 Collect
mission
data

1

[

1.2 Gapputy
missiog
data

1.1.1 Select ;;:;‘:r 1 02. 1 Cow\lﬁ. ‘
appropriate required aircrafy
pubs data data

Select Gather Compute

- aircraft data pubs
- navigation pubs
- tactical pubs

- special-purpose pubs

- aircraft data

- weather data

~ tactical data

-~ navigation data

= intellegence data
- ordnance data

- station-load
- center~of-gx
= drag index ¢
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MISSION PLANN{

1.0 Perform
‘Mission
Flanning
Procedures
' 1
wc.r
mission
data
A Compute 1.2.2 Compute 1.2.3 Compute 1.2.4 Compuf}
| aircraft takeoff and navigation Tactid
' data landing data data Data -
Compute Compute Compute
on~loading data ~ conventional takeoff - departure navigation data - air-to-gn
r-of-gravity data distance - cruise navigation data - air-to-a§
index data ~ vertical takeoff - descent navigation data - . logistics
capability - approach data - BAR data
-~ aircraft hover ~ ASW data
capability - ESM data
~ wvertical landing ~ RECCE da
capability -~ ARV data’
- conventional landing - mine coul
capability ~ assault {
= conventional landing - air-reft
distance
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Compute
Tactical
Data -

1.3 Perfornm
navigation
planning

1.4 Record mission
planning data

-to~ground delivery data
=-to—-air delivery data
pgistics data

R data

data

data

BCCE data

data

counter-measures data
ult data

-~refueling data

1.3.1 Perform navigation
planning using

- data-link

- INS

- UHF
- VHF
- HF

- TACAN
- ADF

- radar

= wvisual procedures
- VOR

- FMS

- HUD

- compass
- Loran C
- gsatellite
- omaga

~ doppler

= dead reckoning computer
- MLS
- JTIDS

ddbeiton

1.4.1 Prepare mission 1.5.1
planning data
Prepare P:eparcf
~ chart data - brio;
- navigation log data airct
- ical log data = =
tactic ] - ‘
- nav
- ta




1.4 Record mission

planning data

T1.4.1

Prepare mission
planning data
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1.5 Perform
briefing
activities

J

1

1.5.1 Prepare
mission
brief

1

Prepare

chart data
navigation log data
tactical log data

1.5.2 Conduct
mission brief

Prepare

~ briefing aids
~ aircraft da:a

~ takeoff and landing data
~ navigation data

= tactical data

Conduct

- mission objective brief

- operating area brief

- weapong procedures brief

- communications plan brief

~ weather brief

- navigation brief

~ operational emergency brief

~ intellegence and special
instructions brief

- rules of engagement brief

e
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2.2.%
s Prepaxe Perform exterior
. lect . persenal inspection of
appropriate gear equipment aircraft
Select Prepare Perform extsrior

.

- tujht gear

- survival gear

ingpection of

-~ fusl system

- power plant sygtam

= hydraulic systam

- eleetrical system

= landing gear systea

- catapult/arresting
hook system

- flight coatrol
systea

= environmental coatrol
system '

- escape/egress system

i it




2.2
Performs extexior
preflight inspections

il d

P

L ,
T ] I 1
2.2.2 2.2.3 2.3.1 | g
Perform exterior Perform exterior Perfors before- i
inspectioa of ingpection of air-~ entering cock~- ?
expendables craft mission systea pit inspections
Perfors exterior :::fon “t::‘” o Inspect
inspection of pection — . ‘ -
- aircraft cockpit
- infra-red
= s - 1..:, ~ escape systes
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APPENDIX C
TASK-0BJECTIVE TAXONOMY
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NAVTRAEQUIPCEN 79-C-0076-1
VERBS

Perform
Collect
Select
Gather
Compute
Record
Prepare
Conduct
Select/Prepare
Inspect
Respond
Configure
Recognize
Position
Establish
Communicate
Fly
Maneuver

Evaluate
Establish/Depart
Penetrate
Execute
Reconfigure
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

28.

30.
31.

it M B hie

33.
34.

36.
37.

Mission-Planning
Appropriate
Aircraft Data
Navigation
Tactical
Special-Purpose
Required
Aircraft

Weather

Tactical
Intelligence
Ordnance

Mission
Station-Loading
Center-0f-Gravity
Drag-Index
T/0-And-Landing
Conventional-T/0
Vertical-T/0
Aircraft-Hover
Vertical-Land
Conventional-Land
Landing-Distance
Departure-Nav
Cruise-Navigation
Descent-Navigation
Approach
Air-To-Ground
Air-To-Air
Logistics

SAR

ASW

ESM

Recce

AEW

Mine-C/M

Assault

NAVTRAEQUIPCEN 79-C-0076-1

MODIFIERS
38. Air Refueling
39. Nav-Planning
40. Chart
41. Nav-lLog
42. Tactical-Log
43. Briefing
44. Briefing-Aids
45. Mission-Objective
46. Operating-Area
47. Weapons-Procedures
48. Comm-Plan
49. Operational-Emerg
50. Rules
51. Prelaunch
52. Personal
53. Flight
54. Survival
55. Exterior
56. Interior
57. Before-Entering
58. Escape
59. Before-Electrical
60. After-Electrical
61. Engine-Start
62. Before-Starting
63. Starting-Engine
64. Systems
65. Flight-Controls
66. Avionics
67. Check/Set-Up
68. A/C-Mission-Sys
69. Expendables
71. Helo
72. Helo-Carrier-Deck
73. Fixed-Wing
74. Taxi

90

75.
76.
17.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

_ 90.

91.
92.
93.
94.
95.
96,
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

Before-Takeoff
Arming

Takeoff
Field-Takeoff
Normal ‘
Carrier-Takeoff
Carrier-Aircraft
Catapult
Takeoff/Departure
Field
Field-Formation
Ship
Ground-Stations
T/0-Comm
Other-Aircraft
Departure
Forward-flight
Takeoff-Attitude
Hover
Accelerated
Climbout
Rendezvous
Formation
Departure-Comm
Course/Heading
Vector
Point-To-Point
Arc

Nav-Comm
Malfunctions
Approach/Landing
Enroute
Approach
Holding

Final

Landing
Flap

Al et
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NAVTRAEQUIPCEN 79-C-0076-1 MODIFIER (Cont)
112. No-Flap 150. Ground-Crew
113. Descent 151. Abnormal
114. Descent-Comm 152. Down-Aircraft

115. Approach-Comm
116. Landing-Comm
117. Post-Mission
118. Post-lLanding
119. Dearm

120. Post-Flight
121. P/M-Comm
122. Shut-down ' i
123. Engine-Shut-Down

124. Before-Shut-Down

125. Interior-Post-Flt

126. Before-Exiting

127. Cockpit

128. Escape-System

129. Exterior-Post-Flt

130. Maintenance

131. Debrief

132. Speciai

133. Air

134. Refueling

135. Tanker

136. T/0-Config -
137. Depart-Config

138. Descent-Config

139. Approach-Config

140. Landing-Config

141. Post-Land-Config

142. Air-Refueling

143. C(Clearing

144. Communications

145. Air Refuel-Comm

146. Hot

147. Hot-Refuel-Config

148. Hot-Refue)

149. Hot-Refuel-Comm

91
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1. Procedures

2. Data

3. Pubs

4, Ky-28

5. Data-Link

6. INS

7. UHF

8. VHF

9. HF

10. TACAN

11. ADF

12. IFF

13. Radar

14, Visual-Procedures
15. VOR

16. FMS

17. HUD

18. Compass

19. LORAN-C

20. Satellite

21. Omega

22. Doppler

23. D/R-Computer

24. MLS

25. JTIDS

26. Activities

27. Brief

28. Equipment

29. Gear

30. Inspections

31. Aircraft

32. Fuel-System

33. Power-Plant-System
34. Hydraulic-System
35. Electrical-System
36. Landing-Gear-Sys
37. CAT/Arr-Hook-Sys

NAVTRAEQUIPCEN 79-C-0076-1

38.
39.
40.
41.
42.
43.
44.
as.
46.
a7.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

OBJECTS

Flight-Cont-System
Environ-Cont-Sys
Escape/Egress Sys
Expendables

Gun

AA-Missiles
AG-Missiles
Rockets

Bombs

Depth Charges
Torpedo
Sonar-Sensors
Mines

Chaff

Flares

Jammer
Fuel-Tanks
A/C-Mission-Sys
Infra-Red

Laser

Camera
A/A-Radar
A/G-Radar

MAD

JEZEBEL

Sonar

Gunsight

ESM

Sonobuoy
TISEQ/TVSY
Refuel/Boom
Hoist/Rescue-Eq
Cargo-Extract-Eq
Mine-C/M-Eq
TF/TA
AHACS/AEY-Suite

92

74.
75.
76.
17.
78.
79.
é0.
81.
82.
83.
84.
85.
86.
87.

89.
90.
91.
92.
93.
9.

g6.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

Troop-Carrier-tq
ECM/DECM

System

Procedure
Emergencies
ECS-Failure
Generator-Failure
Eng-0il1-Level-Low
Eng-Fire/Overheat
E1im-Smoke/Fumes
Fuel-Transfer-Mal
Hydraulic-Sys-Fail
Loss-cf-Cabin-Pres
Engine-Hung-Start
Engine-Hot-Start
Eng-Fire-on-Start
Engine-Wet-Start
Engaged-Starter
Runaway-Eng/Start
Failed-Brake
Failed-NGS
Engine-Fire
Engine-Flameout
After-Burner-Fail
Electrical Fail
Blown-Tire
Hydraulic-Fail
Flight-Cont-Fail
High-ACA
Engine-Fail
Hyd-Failure
Elec-Failure

Fuel -Mal

Landing Gear-fFail (’i)
Tire-Blowout '
Hung-Ordnance
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NAVTRAEQUIPCEN 79-C~0076-1 0BJECT (Cont)
110. Brake-Failure 146. Fix
111. Radio-Out 147. Altitude
112. NGS-Failure 148. Landing
113. Smoke/Fumes-In-C/P 149. Maveoff
114. Fuel-Fire 150. Post-Landing
f 115. Eng-Fire 151. Post-Mission
i : 116. Ground-Emer 152.  Shut~down
| : 117. Eng-Fire-Shutdown 153. Postflight
% 118. Emer-Breakaway 154. Debrief 1
119. Disconnect-Inop 155. Forms
120. Receptacle-Fail 156. Refueling
121. Check/Set-Up 157. Mission-Objective
' 122. Taxi 158. Operational-Area
123. Ground-Taxi 159. Weapons-Procedures
124. Hover-Taxi 160. Communications
: 125. Field-Taxi 161. Weather
{ 126. Carrier-Deck-Taxi 162. Navigation
i 127. Communciation 163. Oper Emergencies
‘l 128. Arming 164. Intelligence
i ' 129. Takeoff 165. Rules
130. Planning 166. Rendezvous
‘ . 131. Cockpit 167. Formation
132. Carrier-Takeoff 168. Air-Refueling
133. Position 169. Clearing-Procedure
; 134. Hookup 170.  Tanker
'y 135. Transition 171. Ship
136. Departure 172. Hot-Refueling
137. Navigation 173. Operations

138. Course/Heading
139. Vector
140. Point-to-Point
141. Arc
142. Evaluation
_ 143. Malfunctions
L 144, Descent
r 145. Approach

-
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GENERIC SYLLABUS
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GENERIC SYLLABUS STRUCTURE

Phase 1I:
.- Familiarization Phase (FA) Verbs Modifiers Objects
AIRCRAFT SYSTEMS
Fuel Systems 3 79 32
F Power Plant System 3 79 33
- Hydraulic System 3 79 34
L ] | Electrical System 13 79 35
: Landing Gear System 13 79 36
Catapult/Arresting Hook
System 13 79 37
Flight Control System 13 79 38
Environmental Control System 13 79 ) 39
‘ Escape/Egress System 13 79 40
Misc. Aircraft Systems

AVIONICS SYSTEMS
} Flight Instruments
Cockpit Displays System L

, .- FMS 13 79 16

; I . HUD 13 79 17
| UHF 13 79 7

' 7 VKF 13 79

HF 13 79 9

ADF 13 79 11
KY-28 13 79 4

. JTIDS 13 79 25

IFF : 13 79 12

i Radar 13 79 13
S INS 13 79 6

| : TACAN | 13 o 10

Lt VOR 13 79 15

E o Compass 13 79 18

- L Loran C 13 79 19

o Satellite 13 79 20

H Omega 13 79 21

: () (‘“ Doppler 13 79 22

i ’ Dead Reckoning 13 79 23 i
i ; Visual Procedures 13 . 79 14
' | MLS 13 79 24

Data-Link 13 79 5
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Familiarization Phase (FA) Verbs Modifiers , Objects
AIRCRAFT MISSION SYSTEMS
Infra-Red 13 79 56
taser 13 79 57
Camera 13 79 58
Air-To-Air Radar 13 79 59
Air-To-Ground Radar 13 79 60
MAD 13 79 61
Jezebel 13 79 62
Sonar 13 79 63
Gunsight 13 79 64
ESM 13 79 65
Sonobuoy 13 79 66
Tiseo/Tvsu 13 79 67
Refuel Boom 13 79 68
Hoist/Rescue System 13 79 69
Cargo Extraction System 13 79 70
Mine Counter Measures System 13 79 71
TF/TA 13 79 72 .
AWACS,’AEW Suite 13 79 73 .
Troop Carrier Equipment 13 79 74
ECM/DECM 13 79 75
EXPENDABLES
Gun 13 79 42
Air-To-Air Missiles 13 79 43
Air-To-Ground Missiles 13 79 44
Rockets 13 79 45
Bombs 13 79 46
Depth-Charge 13 79 47
Torpedo 13 79 48
Sonar-Sensors 13 79 49
Mines 13 79 50 ‘
Chaff 13 79 51 :
Flares 13 79 52
Jammer 13 79 53 :
Fuel-Tanks 13 79 54 C)
96
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Phase [1: Verbs Modifiers Objects
FLIGHT PROFICIENCY PHASE (FP)
Aircraft Performance
Characteristics
Standard Qperating
Procedures
Performance Chart Planning 3,4,5,7 17,18,19,20,21 3,2
22,23,40,3,8,12,
14,15,16
Navigation Planning 3,4,5,1,7 4,24,25,26,27,39, 25,3,2,130,5,
41 7,8,9,12,14,20
Flight Planning Procedures 1,2,3,4,5,6, 44.8,17,45,46,48, 1,2,3,130,26,
7,8 49,1,2,6,7,9,13, 27
4,43
Exterior Inspection 9,3,7,1 52,2,53,54,55 55,56-75,28,29,
30,31,32-41,42-59
Interior Inspection 1,10 56,57,8,58,59, 30,31,76
60
Ground Procedures 1 67,68,69,8,71, 42-54,122,123,
73,74,61,62,63, 124,125,127,77,
64,65,66 30,121,4-25,56-75
Ground Em~rgencies 11 61,74,51 78,87-92,93,94
Pre-Launch Procedures 1,12,14,15 68,8,66,136,51, 32-40,56-75,4-25,
75,69,76,77,78, 133,1,121,128,
8 42-54,129
Takeoff/departure procedures 1,16,12 90,91,92,93,94, 19,15,16,20,25,
64,8,68,83,84, 135,136,32-40,1,
77,87,88,89,66, 129,77,127,5,7,
95,137 8,9,4.11,56-75,
4-25,
Takeoff/departure emergencies 11 77 78,95-102
Navigation Procedures 1,12,18,17,16, 87,103,89,4,8, 140,141,127,
19 99,100,101,102 142,1,76,4-25,
127,138,139
Navigation Malfunctions 11 4,104 143,4-25,78,
79-86
Approach Procedures 1,12,17,20, 89,115,138,139, 127,144 ,4-25,
21,22,16 107,108,109,113, 77,145,146,147,
87,114,106,64,8, 144,32-40,56-75
68,66
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Verbs Modifiers Objects
Landing Procedures 1,12,16 105,87,116,89, 4-25,127,77,
140,110,64,8, 148,32-40,
68,66,84 56-75
Approach/Landing Emergencies 11 105,111,112 78,103~112
Post-Mission Procedures 1,12,16 119,87,121,89, 56-75,4-25,77,
141,117,118, 42-54,1,26,150,
64,8,68,66 32-40,127,151
Post Mission Ground Procedures 1,8,12,16,23 66,123,124,146, 4-25,30,77,156,
8,120,64,65,69, 172,122,152,
122,68,147,148, 92-54,56-75,32-40,
87,149,154 127
Post Mission Ground Emergencies 11 120,148 78,93,94,113,
114,115,116,117
Interior Inspection 1,10 125,126,127, 30,153
128
Exterior Incpection 1 129,55,120, 42-54,55,56-75,
55 30,153,32-40,
41
Post-flight debrief 1,7,8 130,131,13 42-54,56-75,
157-165,154,155,
- 4.25,32-40
_Day fliight procedures 1 117,132,1,51,
83,4,105 1
Night flight procedures 1 117,132,1,51,
83,4,105 1
A1l Weather Operations 1 117,132,1,51, 1
83,4,105
Formation Procedures 1,17,16 85,96,97,89, 144,145,148,
151,129,136,137
Operational Emergencies 11 120,148,142,51, 79-120, 78
74,77,4,105
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PHASE II1: MISSION EXECUTION (ME)
MISSION INTRODUCTION
Introduction to Air-to-Air Mission
Introduction to Air-to-Ground Mission
| Introduction to ASW Mission
‘ Introduction to RECCE Mission
' | Introduction to Mine Countermeasures
Introduction to ESM Mission
' Introduction to SAR Mission
. Introduction to Logistics/Transport Mission
Introduction to Assault/Delivery Mission
Introduction to Air Refueling Mission

AIRCRAFT MISSION SYSTEMS
System Introduction
System Modes
System Computations
System Test Procedures

- \ Displays/Symbology

WEAPONS
Weapons Description
' HWeapons Capabilities/Limitations

————

MISSION EXECUTION
Doctrine

Tactical Mission Planning 7,8,3.1.2, 9,10,11,12,13, 3,1,1,26,27
4,5 5,6,1,2,7,28,

31,32,33,34,

35,36,37,38,

42,43,47,50,8,

29,30

O e AR O Y

T Search/Detect
Acquisition/Identification
Prepare to Execute/Employ
Execute Mission/Employ Systems
Evaluate/Assess Situation
Counter Threats
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NAVTRAEQUIPCEN 79-C-0076-1

MISSION JUDGEMENT
Wingman Considerations
Environmental Considerations
Threat Considerations

Phase IV: Special Operations Phase (SO)

Verb Modifier
Air Refueling 8,1,17,12, 89,145,144,
23,16,11 64,68,66,8,
143,133,134,
135,86,142
Carrier Operation 1,12,15 66,82,86,142,
72,73,80,81,
68
Abnormal Operations 11 151,152

Object

78,118,119,120,
171,127,170,
32-40,56-75,
4-25,156,166,167,
168,77,169

132,32-40,4-25,
122,124,126,121,
56-75,133,134,
129,148,149

173,77
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COMFUTER AIDED SYSTEM FOR DEVELOPING ATRCREW TRAINING

WEL.COME TO CASDAT |

CASVAT IS A SERIES OF COMPUTER FROGRAMS THAT WILL AID YOU IN
: DEVELOFING FIVE COMFONENTS OF AN AIRCREW TRAINING SYSTEM. THESE FIVE
] COMFONENTS ARE FART OF THE INSTRUCTIONAL SYSTEMS DEVELOFMENT FROCESS
{ (ISD) AND INCLUDE TASK LIST AND OEJECTIVE HIERARCHY DEVELOFMENT,
. MEDIA SELECTION, TRAINING SYLLAEUS AND LESSON SFECIFICATION ‘
DEVELOFMENT. IF YOU WOULD LIKE MORE INFORMATION AEOUT ]
l Rl THESE ISD COMFONENTS, FLEASE REFER TO MIL-T-29053€.

. T0 INITIATE DEVELOPMENT OF THE FIRST COMFONENT IN THIS FROCESS,
THE TASK LIST, IT WILL EE NECESSARY TO PROVIDE CASDAT WITH THE
’ © IDENTIFICATION OF THE TYFE OF AIRCRAFT INVOLVED. IF THIS
ATIRCRAFT IS NEW TO CASDAT, YOU WILL EBE ASKED TO FPROVIDE CASDAT
WITH ADDITIONAL AIRCREW AND AIRCRAFT DATA.

WHEN ENTERING DATA INTO CASDAT, WAIT FOR THE FROMFT (7>7), ENTER
THE DATA, THEN FRESS "CARRIAGE RETURN" KEY. IF MORE THAN ONE
ENTRY IS MADE, PRESS THE "CARRIAGE RETURN" KEY AFTER EACH ENTRY.
AFTER THE FINAL ENTRY HAS EBEEN MADE, WAIT FOR THE FROMFT AND

THEN FRESS THE “CARIAGE RETURN' KEY.

IN SOME CASES, THE CRT MAY SCROLL FASTER THAN YOU WISH. TO STOF
THE CRT FROM SCROLLING, HOLD THE CONTROL (CNTL) KEY DOWN WHILE
TYFING IN A "S", TO RESUME CRT SCROLL, HOLD THE "CNTL" KEY DOWN
WHILE TYFING IN A "Q".

IF HELF IS NEEDED IN SELECTING THE AFPROFRIATE RESFONSE T0 A
COMPUTER INITIATED QUESTION, TYFE IN A "?'" AND DEPRESS THE
"CARRIAGE RETURN" KEY.

P Y v ot R e ey, S A S I

REMEMEER TO WAIT FOR THE FROMFT EBEFORE ENTERING DATA, AND
T0 PRESS THE "CARRIAGE RETURN' KEY AFTER EACH DATA ENTRY.

-
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NAVTRAEQUIPCEN 79-C-0076-1

GIVE DATE (MM/DD/YY)
»09/701/82

GIVE NAME <(20A1)
*ACE

: GIVE AIRCRAFT ID
i >TEST1

2 TRAINING FROGRAMS FOR THE FOLLOWING AIRCRAFT ARE IN PROGRESS
{ Fe-111 FEl111 F-111 F111 F4a TEST

DO YOU WANT TO DEVELDOF A TRAINING PROGRAM FOR TEST1 ?  Y/N
=Y

WHAT IS THE COMFLEMENT OF THIS AIRCRAFT?
FILOY

1
2 CO-PILOT
3 RIO

YOU HAVE SELECTED THE FOLLOWING AIRCREW
PILOT
RIO

IS THIS CORRECT? Y/N
=Y

WHAT ARE THE FEATURES/APFLICATIONS OF THE AIRCRAFT MISSION SYSTEMS?

; 1 INFRA-RED
: 2 LASER
3 CAMERA
4 A/A-RADAR
; S A/G-RADAR
; & MAD
j 7 JEZEEEL
o 8 SONAR
, 9 GUNSIGHT
B 10 ESM
v ' 11 SONQEUOY
. ; 12 TISED/TVSU
\ ! 13 REFUEL-EOOM
! ; 14 HOIST/RESCUE-EQ
a 4 15 CARGO-EXTRACT-EQ
- 16 MINE-C/M~-EQ
i 17 TF/TA
! 18 AWACS/AEW-SULTE
. 19 TROOF -~CARKIER~EQ
| ! 20 ECM/DECM
‘ 103
3
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NAVTRAEQUIPCEN 79-C-0076-1

YOU HAVE SELECTED THE FOLLOWING AIRCRAFT MISSION SYSTEMS
A/A-RADAR
GUNSIGHT
ECM/DECHM

IS THIS CORRECT? Y/N
=Y

WHAT ARE THE EXFENDAELES OF THIS AIRCRAFT?

1 GUN
2 AA-MISSILES
3 AG-MISSILES
4 ROCKETS
S EOMES
6 DEFTH-CHARGE
7 TORFEDOQ
8 SONAR-SENSORS
9 MINES
10 CHAFF
11 FLARES
12 JAMMER
13 FUEL-TANKS
=1
=2
=10
*11
»12

YOU HAVE SELECTED THE FOLLOWING EXFPENDAELES
GUN
AA-MISSILES
CHAFF
FLARES
JAMMER

IS THIS CORRECT? Y/N
>Y

WHAT IS THE WING STRUCTURE OF THIS AIRCRAFT?

1 VECTOR-THRUST
2 HELICOFTER
3 FIXED-WING
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3 FIXED-WING
ol

YOU HAVE SELECTED THE FOLLOWING WING TYPE
VECTOR-THRUST

IS THIS CORRECT? Y/N
*>Y

IS THIS ATRCRAFT CARRIER CAFAELE? Y/N
WY

WHAT IS THE AVIONICS SUITE ASSOCIATED WITH THIS ATRCRAFT?

1 DATA-LINK
2 INS

3 UHF

4 VHF

] HE

6 KY-28

7 TACAN

8 ADF

b4 IFF

10 RADAR

11 VISUAL-FROCEDURES
12 VOR

13 FMS

14 HUD

15 COMFASS
16 LORAN-C
17 SATELLITE
18 OMEGA

19 DOFFLER
20 D/R-COMFUTER
21 ML.S

22 JTIDS

=1
10

-,

YOU HAVE SELECTED THE FOLLOWING AVIONICS
DATA-LINK
RADAR

IS THIS CORRECT? Y/N
=Y

WHICH OF THESE AVIONICS ARE USED FOR COMMUNICATION?

DATA-LTINK
RADAR

1
2
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NAVTRAEQUIPCEN 79-C-00706-1

YOU HAVE SELECTED THE FOLLOWING AVTONICS FOR COMMUNICATION
DATA-LTNK

IS THIS CORRECT? Y/N
Y
WHICH OF THESE AVIONICS ARE USED FOR NAVIGATION?

1! DATA-LINK
2 RADAR

TR

YOU HAVE SELECTED THE FOLLOWING AVIONICS FOR NAVIGATION
RADAR

IS THIS CORRECT? Y/N
=Y

FLEASE FAUSE WHILE YOUR DATA-BASE IS BEING GENERATED




TEST

SEQUENCE NO

PERFORNM
RECNGNIZE NORMAL AND ARNORMAL GFERATION
RECOGNIZE NORMAL AND ABRNORMAL OFERATION
RECOGNIZE HORMAL AND ARNORMAL OFERATION
RECOGNIZE NORMAL AND ABNGRMAL OFERATION
RECNGNIZE NORMAL AND ABNORM~L JFERATION
RECDOGNIZE NORMAL AND' ARNORMAL OFERATION
RECOGNIZE NORMAL AND APNORMAL OFERATION
RECOGNIZE NORMAL AND ARNORMAL OFERATION
RECNGNIZE NORMAL AND ABNORMAL OFERATION

CONFIGURE A/C-MISSION-GYS

NAVTRAEQUIPCEN 79-C-0076-1

GENERATED TASK LIST

Task

CONFIGURE AIRCRAFT FOR AFPRUACH

PERFORM AFFROACH-CONFIG OF FUEL-SYSTEM
PERFORM APPROACH-CONFIG OF POWFR~FLANT-SYSTENM
FERFORM APPROACH-CONFIG OF HYDRAULIC-SYSTEM
PERFORM APPROACH-CONFIG NOF ELECTRICAL-SYSTEM
FPERFORM AFPROACH-CONFIG OF LANDING-BEAR-SYS
PERFORM APFROACH-CONFIG OF CAT/ARR-HOGK-SYS
FERFORN AFFROACH-CONFIC OF FLIGHT-CONT-SYSTEN
PERFORM APPROACH-CONFIG NF ENVIRON-CONT-SYS
AFPROACH-CONFIG OF £87AFZ/ZGRESS-3YE

PERFORM AFPROACH-CONFIG OF INFRA-RED
RECOGNIZE MORMAL AND ARNGRNAL JFERATION

CONFIGURE AVIONICS FOR &FFROACH

PERFORM AFFROACH-CONFIG OF DATA-Llhib
RECOGNIZE NORMAL AND AENORMAL OFSRATION

ESTABLISH/DEPART HOLDING FIX

2. 1 ESTABLISH/DEPART HOLDING USING DATa-LINN

i
4 &y 2.0 10 1
6. 2, 1. 1.1
60 20 1. 10 2
6, 2, 1, 1, 3
by 2. 1. 1. 4
60 20 10 10 5
6. 2. 1. 1. 4
6! 2! 1‘ 10 7
6' 2! l. 1' 8
by 2. 1. 1. 9
60 20 1. 1010
b, 2. 1. 1.11
$. 2. 1. 1.12
by 2, 1. 1.13
65 20 10 1'1‘
6. 2. 1. 1,15
b, 2. 1. 1,14
! 6. 2.1, 1,17
b, ¢, 1. 1,18
i 60 2’ 1. 2
6. 2. 1. 2, 1
6, 2.1, 2, 2
60 2' 10 3
6. 2. 1. 3.1
L 6! 20 " 3' 2
]
Iy
v - 6, 2, 2
4. 2.
‘ él 2’ 3

FENETRATE TO AFFROACH ALTITUDE

107

FOR AFFROACH

ok ._‘ L ol tal

ofF
of
oF
of
OF
of
oF
OF
113

oF

oF

DATE:
AUTHOS . AN7

FUEL-SYSTEN
FOWER-PLANT-SYSTEN
HYDRAULIC-SYSTEN
tLECTRICAL-SYSTEN
LANDING-GEAR~5YS
CAT/ARR~HOOK~SYS
FLIGHT-CONT-SYSTER
ENVIRON-CONT-~SYS
ESCAFE/EGRESS-SY:

INFRA-RED

DATA-LINK

iyl s
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YOU HAVE COMFLETED THE
DATA BASE GENERATION

WHERE DO YOU WANT TO GO?
1 - DATA EBASE GENERATION
2 . TASK LIST VALIDATION

s

3 - EXIT

r

TASK LIST VALIDATION FHASE

BAGED ON THE AIRCRAFT AND AIRCREW INFORMATION FROVIDED TO CASDAT
DURING THE FREVIOUS STEF, THE GSYSTEM HAS GENERATED A FRELIMINARY
TASK LIST. THIS TASK LIST, WHILE SFECIFIC TO THE AIRCRAFT

SELECTED EARLIER, REQUIRES FURTHER DEVELOFMENT. THIS MEANS THAT
TAGK STATEMENTS CONTAINED IN THE FPRELIMINARY LIST MUST EBE VALIDATED

FOR EACH ALRCREW FOSITION AND EACH MISHSION FHASE (FHASE OF FLIGHT) O

THE AIRCRAFT. CURRENTLY, CASDAT WILL DISFLAY THREE AIRCREW
FOSITIONS: FILOT,CO-FILOT AND RIO; AND SEVEN MISSION FHASES:
FRE-MISSION FLANNING, FRELAUNCH, TAKEOFF/DEFARTURE, NAVIGATION,
AFFROACH/LLANDING, FOST-MISSION, AND SFECIAL FROCEDURES.

TASK STATEMENT VALIDATION IS A FROCESS OF DETERMINING WHETHER
A TASK BELONGS IN THE LIST OR WHETHER NEW TASKS SHOULD EE ADDED
TO IT. THIS IS ACCOMFLISHED ONE AIRCREW FOSITION AT A TIME, AND

ONE MISSION FHASE AT A TIME. THEREFORE, YOU WILL EE ASKED TO

SELECT WHICH MEMEER OF THE CREW AND WHICH MISSION FHASE YOU WISH
T0 VALIDATE FIRST. ONCE SELECTED, CASDAT AUTOMATICALLY

VALIDATES ALL TASKS IN THE SELECTED PHASE FOR THAT AIRCREW MEMEER.
YOU CAN THEN ADD TASKS, DELETE TASKS OR MODIFY TASKS,

ON COMPLETION OF TASK LIST VAIDATION, CASDAT WILL GENERATE AN
OEJECTIVES HIERARCHY EBASED ON THE VALIDATED TASK LIST.
THEREFORE IT IS CALLED “FRE-VALIDATED". DURING OBJECTIVES
HIERARCHY YOU WILL EBE AELE TO ADD, DELETE, OR MODIFY THE
OBJECTIVES ON THE FRE-VALIDATED OBJECTIVES HIERARCHY.
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NAVTRAEQUIPCEN 79-C-0076-1

SELECT A MEMEER OF THE CREW
1 FILOT
2 EXIT

1

SELECT A MISSION FHASE

FOST-MISSION
SFECIAL-FROCEDURES
EXTT

1 FRE~-MISSION PLANNING
2 FRELAUNCH

3 TAKEOQOFF/DEFARTURE

4 NAVIGATION

S MISSION/TACTICS

73] APFROACH/LANDING

7

8

?

*1

FLEASE FAUSE WHILE CASDAT VALIDATES ALL FRE-MISSION FLANNING
TASKS FOR FILOT

DO YOU WANT TO

1-4DD

2-DELETE

3—-REFLACE/MODIFY

A4-EXIT
ANY FRE-MISSION FLANNING TASKS?
*1

*x x ADDING TASKS x x
ENTER TASK SERUENCE NUMEER
HIT THE "RETURN" KEY WHEN DONE
14641

GIVE TEXT
>PERFORM FRE-FLIGHT FLANNING

x x ADDING TASKS x x

ENTER TASK SEQUENCE NUMEER
HIT THE "RETURN" KEY WHEN DONE

109
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NAVTRAEQUIPCEN 79-C-0076-1

POOYOU WaRT 10
L-ADD
2-DELETE
3-REFLACE/ZMODIIY
4-EXTT
ANY FRE ~MISSTON FLANNING TAGKS?

2

x X DELETING TAGKS % x

ENTER TASK SFAUENCE NUMEBER

HTT THE "RETURN® HKEY WHEN DONIE

(NOTE: WHEN DELETTNG A TASK, ALL SUBORDINATE TAGHS ARL
1.2.1

THE FOLLOWING TASKS ARE NO LONGER VALID FOR FILOT

1. 2. 1
COMFUTE AIRCRAFT DATA

1. 2. 1, 1
COMFUTE STATION-LOADING DATA

e 2. 1. 2

COMFUTE CENTER-OF-GRAVITY DATA

1. 20 1. 3
COMPUTE DRAG-INDEX DATA

x x DELETING TAGKS x X

ENTER TASK SEQUENCE NUMEER
HIT THE “RETURN" KEY WHEN DONL
(NOTE?! WHEN DELETING A TASK, ALL SUBORDINATE TASKS ARE

DO YOU WANT TO

1-~ADD

2-DELETE

3-REFLACE/MODIFY

4--EXIT
ANY FRE-MISSION FLANNING TASKS?
"

x X REFLACING/MODIFYING TAGKS x x
ENTER TASK SEQUENCE NUMEER
HTT THE "RETURN" HEY WHEN DONE

L2, 2

1. 3. 2 DOES NOT UXIST

110
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x x REFLACING/MODIFYING TASKS x

ENTER TASH SEGQUENCE NUMEER

HIT THE “RETURN'" KEY WHEN DONE
‘610?

GIVE TEXT

FREFPARE MISSION ERIEFING

OBEJECT NOT INCLUDED IN CASDAY TAXONOMY (SEE LIST)

CASDAT OBJECT LIST

FROCEDURES DATA FUES
DATA-LINK ING URF

HF TACAN anF

RADAR VISUAL-FROCEDURES VOR

HUD COMFASS LORAN-C
OMEGA DOFFLER D/R-COMFUTER
JTIDS ACTIVITIES ERIEF

GEAR INSFECTIONS AIRCRAFT

FOWER-FLANT-SYSTEMHYDRAULIC-SYSTEM ELECTRICAL-SYSTEM
CAT/ARR-HOOK-SYS FLIGHT-CONT-SYSTEMENVIRON-CONT-SYS

EXFENDAELES GUN AA-MISSILES
ROCKLTS BEOMES DEFTH--CHARGE
SONAR-SENSORS MINES CHAFF

JAMMER FUEL - TANKS A/C-MISSION-8SYS
LASER CAMERA A/A-RADAR

MAD JEZEEEL SONAR

ESH SONOEUOY TISED/TVSU
HOIST/RESCUE-EQ CARGO~-EXTRACT-EQ MINE-C/M-EQ
ARACS/AEN-SUTITE TROOF~CARRIER~EQ ECM/DECHM

FROCEDURE EMERGENCIES ECS-FAILURE
ENG-0IL~-LEVEL-LOW ENG-FIRE/OVERHEAT ELIM~-SMOKE/FUMES
HYDRAULIC-SYS-FAILLOSS-0F -CABRIN~FPRESENGINE-HUNG-START
ENG-FIRE~ON-START ENGINE~WET-START ENGAGED-STARTEK
FAILED-ERAKE FATLED--NGS ENGINE-FIRE
AFTER-EBURNER~FAIL ELECTRICAL-FAIL ELOWN-TIRE
FLIGHT-CONT-FATL HIGH-AOA ENGINE-FATIL
ELEC-FAILURE FUEL-MAL LANDING~-GEAR-FAIL
HUNG-ORDNANCE BERAKE-FAILURE RADIO~-0OUT
SMOKE/FUMES-IN-C/FFUEL-FIRE ENG-FIRE
ENG-FIRE-SHUTDOWN EMER-BREAKAWAY DISCONNECT-INOF

CHECK/SET~UF TAXI GROUND-TAXTI
FIELD-TAXI CARRIER-DECK-TAXI COMMUNICATIONS
TAKEOFF PLANNING COCKFIT
POSITION HODKUR TRANSITION
NAVIGATION COURSE/HEADING VECTOR

AKC EVALUATION MALFUNCTIONS
APPROACH FIX ALTITUDE
WAVEOFF FOST-LANDING FOST-MISSION
POSTFLIGHT DEBRIEF FORMS
MISSION-OFJECTIVE OFERATIONAL-AREA

WEATHER NAVIGATION OFER-EMERGENCTES
RULES RENDEZVOUS FORMATION
CLEARING-HROCEDURE TANKER SHIF

OFERAT TONS m

WEAFONS~FROCEDURESCOMMUNICATIONS

KY-28

VHF

IFF

FMS

SATELLITE

MLS

EQUIFMENT
FUEL-SYSTEM
LANDING-GEAR-SYS
ESCAFPE/EGRESS-SYS
AG-MISSILES
TORFEDO

FLARES

INFRA-RED )
A/G—-RADAR ~
GUNSIGHT
REFUEL-&00M

TF/TA

SYSTEM
GENERATOR-FAILURE
FUEL-~-TRANSFER-MAL
ENGINE-HOT-START
RUNARAY-ENG/START
ENGINE-FLAMEQUT
HYDRAULIC-FAIL
HYD-FAILURE
TIRE-ELOWOUT
NGS-FAILURE
GROUND~EMEK
RECEFTACLE-FAIL
HOVER-TAXI

ARMING
CARRIER-TAKEQOFF
DEFARTURE
FOINT-TO-FOINT
DESCENT

LANDING

SHUT-DOWN
REFUELING

INTELLIGENCE
ATR-REFUELING
HOT~REFUELING
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LU TE X!
] : FITLE NAVIGATIN
VERE NOT TNCLUDED IN CASDAT TAXONOMY (4hi LIST)
}
- CASDAT VERE LIST
j
! ‘ FERFORM COLLECT SELECT GATHER
L COMFUTE RECORD FREFARE CONDUCT
; SELECT./FRYFARE INSFECT RESFOND CONFIGURE
: RECOGNIZE FOSITION ESTAELISH COMMUNICATE
FLY MANEUVER EVALUATE ESTAELISH/DEFART
FENETRATE EXECUTE RECONF IGUKE
' GIVE TEXT
~GATHER NAVIGATION DATA
X %X REFLACING/MODIFYING TAGKS x X
; ENTER TASK SEQUENCE NUMEER
\ HIT THE "RETURN" KEY WHEN DONE
o DO YOU WANT TD
i 1--ADD
‘ 2-DELFTE ]
3-REFLACE/MODTEY
' 4-EXTT
ANY FRE-MISSTON FLANNING TAGHS?
4
¢
5
1 Q
o
T
L 3

LU IR T YA oy ey sz :
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CREW FOSN

6.
6,
L)
60
4.
b,
6,
6.
6.
b,
6,
6,
b,
60
6.

DDA DIBDMDOODODNDN LD

R 6., 3,

s,
s,

D>

R &, 3.

o

&,
LY

P o]

R g, 3,2

&, 3,
6. 3.
4., 3,
6, 3,
6, 3,
6. 3,
6, 3,

DB ODDDAAID

TES

30
3.
3.
3.
3.
3'
3.
3.
3.
3.
3'
3.
3.
3.
3.

1.

30
3.

1.

3.
3.

T
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VALIDATED

SEJUENCE NO

10
1.

3

1.
1.

b=t et B gk peb pl b e B, e P b o e
e o ® * o e <« .

o bt d et e gk et s e

DN NP WP~ O OD NI

* e * e e e

FERFORM
PERFORN
FERFORM
FERFORN
CFERFORM
FERFORM
RECOGNIZE
RECOGNIZE
RECOGNIZE
RECOGRIZE
RECGGNIZE
RECOGNIZE
RECOGNIZE
RECOGHIZE
RECOGNIZE

TASK LIST

TASK

LANLING-CONFIG OF
LANDING-CONFIG
LANDING-CONFIG
LANDING-CONFIG
LANDING-CONFIG OF
LANDING-CONFIG
NORMAL
NORMAL
NORNAL
HORMAL
NORMAL
NORMAL
NORHMAL
NORMAL
NORMAL

AND
AND
AND
AND
AND
ANRD
AND
AND
AND

CONFIGURE A/C-MISSION~SYS

"
2

oF
oF
aF

oF
ARNORMAL
ABNORMAL
ABNORMAL
ARNORMAL
ARNORMAL
ARNORMAL
ARNORMAL
#BNORMAL
ABNORMAL

OPERATION
CPERATICN
OFERATION
CFERATION
OFERATION
OFERATION
OPERATION
OFPERATIGN
GPERATION

FOR LANDING

CONFIGURE AVIONICS FOR LANDING

3. 1
3. 2

FERFORM FIELD LANDING

NOA D D

FERFORM
FERFORM
PERFORN
FERFORM
FERFORM
FERFORM
PERFORN

FIELD
FLELD
FIELD
FIELD
FIELD
FIELD
FIELD

113

VERTICAL LANDING
DECELERATING TRANSITION LANDING
HOVER LANDING
ROLLING VERTICAL LANDING
SLOW LANDING

RRAKE TO SLOW STOF LANDING
CROSSWIND LANDING

1 FPERFORM LANDING-CONFIG OF INFRA-RED
2 RECOGNIZE NORMAL AND ARNORMAL QFERATION

FERFORN LANDING-CONFIG OF DATA-LINK
RECNGNIZE NORMAL AND ARNDRMAL CFERATION

ELECTRICAL-5YSTEN
LANBING-GEAR-5TS
CAT/ARR-HONDK~-STYY
FLIGHT-CONT-SYSTER
ENVIRGU=CONT-315
FSCAPE/EGRZSS-SYS

of
GF
gF
ar
aF
oF
oF
OF
OF

OF

FUEL-SYSTEM
POWER-PLANT-5YSTen
HIORAULIC-SYSTe R
ELECTRICAL-3YSTER
LANDING-GEAR-SYS
CAT/ARR-HOGK-3713
FLIGHT-CONT-SYSTEN
tNVIRON-CONT-SY5
ESCAPE/EGRESS-~SYS

{NFRA-RED

HATA-LTNK

)

p |
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TEST  VALIRATED OBJECTIVES HIERARCHY [C) PRV Y3 VN

------------------------------------- SUTHOR: MG

SEQUENCE NG DRJECTIVE
6. 3. 1. 14 1 PERFORP LANDING-CONFIG OF FUEL-SYSTEM

ENVIR: F
COND: GIVEN AIRCRAFT

ENVIR: T
COND: GIVEN TRAIMER
8 3. 1, 1. 1. 0. 1 STATE THE FROCERURZS ~0 CONFIGURE FUEL-SYSTEM
ERVIR: A
COND: FROM MEMORY
COND: GIVEN SOP
6+ 3¢ 14 14 2 PERFORM LANDING-CONFIG OF POUER-PLANT-SYSTEN

ENVIR: F
COND: GIVEN AIRCRAFT

ENVIR: 3
COND: GIVEK TRAIMNER
6 3 1. 1. 2. G. 1 STATE THE PROCEDURES TD CONFIGURE PONER-PLANT-SYSTEM
ENVIR: A
COND: FROM HEMORY
COND: GIVEN SOP
6. 3. 1, 1. 3 PERFCRM LANDING-CONFIG OF HYDRAULIC-SYSTEM

ENVIR: F
COND: GIVEN AIRCRAFT

ENVIR: T
COND: GIVEN TRAINER

6 3 1, 14 34 0. 1 STATE THE PROCEDURES TO CONFIGURE HYDRAULIC-SYSTEM
ENVIR: A

COND? FROM hEMORY
COND: GIVEN SOF

114
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NAVTRAEQUIPCEN 79-C-0076-1

WHERE DO YOU WANT TO GO7?
{1 - DATA EASE GENERATION
2 . TASK LIST VALIDATION
3 .- OBJECTIVE VALIDATION
4 - EXIT

+3 r

OBJECTIVES HIERARCHY VALIDATION PHASE

DURING THE FREVIOUS STEF, CASDAT GENERATED A FRELIMINARY

OBJECTIVES HIERARCHY. ALTHOUGH THIS HIERARCHY IS SPECIFIC

TO0 THE AIRCRAFT AND AIRCREW POSITION SELECTED EARLIER, IT WILL

REQUIRE FURTHER DEVELOFMENT. THIS MEANS THAT THE OBJECTIVE

STATEMENTS CONTAINED IN THE FRELIMINARY HIERARCHY MUST BE VALIDATED

FOR EACH AIRCREW FOSITION AND EACH MISSION PHASE FOR THE AIRCRAFT,
CURRENTLY, CASDAT WILL DISPLAY THREE AIRCREW POSITION?: FILOT,

CO-PILOT AND RIO; AND SEVEN MISSION FHASES! PRE-MISSION FLANNING,
PRELAUNCH, TAKEOFF/DEFARTURE, NAVIGATION, AFPPROACH/LANDING,
POST-MISSION, AND SFPECIAL FROCEDURES. )

OBJECTIVE STATEMENT VALIDATION IS A PROCESS OF DETERMINING WHETHER
AN OBJECTIVE BELONGS IN THE HIERARCHY OR WHETHER A NEW OBJECTIVE
SHOULD EE ADDED TO IT. THIS IS ACCOMPLISHED ONE AIRCREW FOSITION

AT A TIME, AND ONE MISSION PHASE AT A TIME. THEREFORE, YOU WILL EE
ASKED TO SELECT WHICH MEMBER OF THE CREW AND WHICH MISSION FHASE YOU
WISH TO VALIDATE FIRST. YOU CAN THEN ADD OEBJECTIVES, DELETE
OBEJECTIVES, OR MODIFY OBJECTIVES.

SELECT A MEMEER OF THE CREW

1 FPILOT
2 RIO
3 EXIT

>2
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SELECT A MISSION PHASE

FRE-MISSTON FLANNING
FRELAUNCH

TAKEQOFF /DEFARTURE ;
NAVIGATION '
MISSION/TACTICS
AFPFROACH/LANDING
FOST-MISSION
SPECIAL-FROCEDURES
EXIT

NINS2UM DLW

-
N %

DO YOU WANT TO

1-ADD

2-DELETE

3-REFPLACE/MODIFY

4-EXIT
ANY FRELAUNCH OBJECTIVES?
1

x x ADDING OEJECTIVES %X x

ENTER OBJECTIVE SEQUENCE NUMEER
HIT THE "RETURN'" KEY WHEN DONE

>»2.5.4.0.1

GIVE TEXT
>STATE THE FPROCEDURE FOR ENGINE START

WHAT TYPE OF OBJECTIVE IS THIS?
1 - FLIGHT

2 - TRAINER

3 - ACADEMIC

>3

SELECT A MAXIMUM OF 2 CONDITIONS FOR THIS OEJECTIVE

FROM MEMORY

GIVEN FLIGHT GEAR

GIVEN AIRCRAFT, DAY OR NIGHT
GIVEN NATOFPS CHECKLIST

GIVEN TACTICAL MANUAL

GIVEN COCKFIT DISPLAY

GIVEN CHECKLIST

GIVEN AFFPROFRIATE HAND SIGNALS
GIVEN EJECTION SEAT

10 GIVEN COCKFIT

11 GIVEN AIRCRAFT READY TO TAXI
12 GIVEN AN EMERGENCY

13 GIVEN TACTICAL SITUATIONS

14 GIVEN AFFROFPRIATE ORDNANCE

15 GIVEN CHECKLIST KEYED TO EACH

NMONONDWON -
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x x ADDING OBJECTIVES x x
ENTER OBJECTIVE SEQUENCE NUMEER
HIT THE "RETURN" KEY WHEN DONE
N0 YOU WANT TO
1-ADD
2~-DELETE
3~-REFPLACE/MODIFY
4-EXIT
ANY PRELAUNCH OBJECTIVES®?
2
x x DELETING OBJECTIVES x x
ENTER OBJECTIVE SEQUENCE NUMEER
HIT THE "RETURN" KEY WHEN DONE
*2.1.3
2. 1. 3 DOES NOT EXIST
x x DELETING OEBJECTIVES x x
ENTER OBJECTIVE SEQUENCE NUMEBEKR l )‘

HIT THE "RITURN" KEY WHEN DONE

W2.1,0.1

X

2. 2. 1. 0. 1 DOES NOT EXIST

THE SEQUENCE NUMEBER HAS NOT BEEN TYFED IN CORRECTLY. MAKE SURE THAT:
1+ THE FIRST NIGIT MATCHES THAT 0OF THE MISSION FHASE.
2. EACH DIGIT IS SEFARATED WITH A LECIMAL FOINT.

3. THF NUMRER IS IN HTIERARMHTAL SEQUENCE.

4, ONLY ONE ZERD IS IMBEDDED IN AN OBJECTIVE SEAUENCE NUMBER.

%X x DELETING OBJECTIVES x x

ENTER OBJECTIVE SEQUENCE NUMEBER
HIT THE "RETURN" KEY WHEN DONE

f‘,‘~2.1.1.1,0.1

THE FOLLOWING OBJECTIVES ARE NO (.ONGER VALID FOR RIO

2. 1. 1. 10 00 1 O

IDENTIFY FLIGHT GEAR
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ENTER OEBJECTIVE SEQUENCE NUMBER
HIT THE "RETURN" KEY WHEN DONE

DO YOU WANT TO

1-ADD

2-DELETE

3-REFLACE/MODIFY

4-EXIT
ANY PRELAUNCH OBJECTIVES?
>3

x x REFLACING/MODIFYING OBJECTIVES x x

ENTER OBJECTIVE SEQUENCE NUMEER
HIT THE "RETURN" KEY WHEN DONE

-.::'20101020001

GIVE TEXT
>IDENTIFY NAVIGATION CHARTS

WHAT TYFE OF OBJECTIVE IS THIS?
1 - FLIGHT

2 - TRAINER

3 - ACADEMIC

>3

21

SELECT A MAXIMUM OF 2 CONDITIONS FOR THIS OEJECTIVE

FROM MEMORY

GIVEN FLIGHT GEAR

GIVEN AIRCRAFT, DAY OR NIGHT
GIVEN NATOFS CHECKLIST

GIVEN TACTICAL MANUAL

GIVEN COCKFIT DISFLAY

GIVEN CHECKLIST

GIVEN APFROPRIATE HAND SIGNALS
GIVEN EJECTION SEAT

10 GIVEN COCKFIT

11 GIVEN AIRCRAFT READY TO TAXI
12 GIVEN AN EMERGENCY

13 GIVEN TACTICAL SITUATIONS

14 GIVEN AFFROFPRIATE ORONANCE

15 GIVEN CHECKLIST KEYED TO EACH
16 GIVEN AIRCRAFT ON FLIGHT DECK
17 GIVEN EXaM

18 GIVEN NAVIGATION PROBLEM

19 GIVEN NAVIGATION SYSTEMS

20 GIVEN SYSTEM MALFUNCTION

21 GIVEN MIGSION

22 GIVEN NATOFS MANUAL.

23 GIVEN AIRCRAFT CONFIGURATION
118
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x x REPLACING/MODIFYING OBJECTIVES x x

ENTER OBJECTIVE SEQUENCE NUMEER
HIT THE “"RETURN" HEY WHEN DONE

DO YOU WANT TO
1-ADD
2-DELETE
! 3-REFLACE/MODIFY
) 4-EXIT i
r ANY FRELAUNCH OEJECTIVES?
-4

SELECT A MEMEER OF THE CREW

1 FILOT
2 «I0
3 EXIT

>3

IS THE OJECTIVES HIERARCHY COMFLETED? Y/N
=Y

DO YOU WANT A LISTING OF THE DEJECTIVES HIERARCHY? Y/N
>y
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< TEST  VALIDATED ORJECTIVES HIESARCHY ' LEL CenTiEL WBE 1)
------------------------------------- SUTHOR: 2HG
| CREW 7OSN SEQUENCE NG CHUECTIVE
¢ 3 6 3. Lo 1o 1 FERFORE LANDING-COMFIG OF FLEL-SY3TEN

: ENVIRS F
i . CONT GIVEN AIRTRAFY

ENVIR: 7
COND: SIVEN 'RAINER
' R 8 3. 1. 1,1, 0. 1 STATE THE FROCEDURZS *0 CONFIGURE FUEL-SYSTEM }
ERVIR: A
COND: FROM MEHORY
COND: GIVEN SOP
R 6, 3. 1, 1. 2 FERFORM LANDING-CONFIG OF POJER-PLANT-SYSTEN

‘v ENVIR: F
COND: GIVEN AIRCRAFT

ENVIR: ¥
COND: GIVEN TRAINER

R 6, 3. 1, 1. 2, &, 1 STATE THE PROCEDURES TD CONFIGURE POMER-PLANT-SYSTEM

ENVIR: A
COND: FROM MEMOKY
COND: GIVEN SOP

N A

R 6, 3, 1, 1. 3 PERFORM LANDING-CONFIG CF HYDRAULIC-SYSTEM

ENVIR: F
b | COND; GIVEN AIRCRAFT !

T Lt o

ENVIR: ¥
COND: GIVEN TRAINER

R 60 3,1, 1, 3, 0. 1 STATE THE PROCEDURES TO CONFIGURE HYDRAULIC-SYSTEM

ENVIR: A
COND? FROM MEMORY

%
\ COND: GIVEN SOF
, | 120
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Y0U HWAVE COMPLETED THE
GENERIC TASK LIST
TASK LIST VALIDATION
OBJECTIVE VALIDATION

YOU ARE IN THE FOLLOWING FHASE
MEDIA SELECTION

WHERE DO YOU WANT TO GO7
1 - TASK LIST VALIDATION
2 - OBJECTIVE VALIDATION
3 - MEDIA SELECTION

4 - EXIT

X

#+¢ WEDIA SELECTION PHASE #**x

THE HEDIA SELETION MODEL INCLUDED IN CASDAT PROVIDES A SYSTEMATIC

WAY OF DETERMINING HOW ANY OBJECTIVE SHOULD BE TAUGHT. THIS DETERMINATION
IS WADE BASED ON THE CONTENT LEVEL, BEHAVIOR LEVEL, DISPLAY REQUIREMENTS,
MEMORY LOAD, AND WEDIA AVAILABILITY. THE MODEL FOCUSES LARGELY ON THE
CLASSIFICATION OF OBJECTIVES INTG FIVE 5RGAD LEARNING CATEGORIES:
FAMILIARIZATION, FACT, CONCEPT, PROCEDURE-RULE, AND PRINCIPLE 1T aLSD
MATCHES THE CAPABILITIES OF EACH MEDIA WITH THE LEARNING REQUIREMENTS OF THE
OBJECTIVE. THE FINAL MEDIA DETERMINATION DISPLAYED BY CASDAT IS A
RECOMMENADATION OF PRIMARY AND SECONDARY CHOICES OF MEDIA HAVING THE NECESSARY
REQUIREMENTS, THESE CHOICES ARE ORDERED IN TERMS OF HOW EFFICIENTLY

AND EFFECTIVELY THEY PRESENT THE MATERIAL. IN CASES WHERE THE CAPABILITIES
ARE NEARLY EQUAL, THE CHOICES ARE PRESENTED IN TERMS OF COST WITH THE

MEDIA COSTING LEAST TO PREPARE BEING THE PRIMARY CHOICE.

v
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N 4
SELECT YOUR INSTALLATION'S AVAILABLE RESOURCES By IYFING "VES" OK "NO™
\ AS THEY AFFEAR
ﬁ t.  AC-AIRCRAFT
| >
? ‘ REVIEW THE MEDGIA AVAILABLE AT THIS INSTALLATION THAT WILL BE USED IN THIS
: i TKAINING FROGRAM. SELECT ONLY FROM THOSE PRESENTED ON THE SCREEN.
o SELECT YOUR INSTALLATION‘S AVAILABLE RESOURCES BY TYPING “YES" Ok “NO“
AS THEY APPEAR
1.  AC-AIRCRAFT
»1
i J 2.  SIN-SINULATOR
! >t
\ ‘3. VT-VIDEO TAPE
>Y
4.  WIL-MEDIATED INTERACTIVE LECTURE
.. Y
{ 5. ST~SLIDE TAPE
i Y
) 6.  UB~WORKBOOK
i »(
! , 7.  US-UORKSHEET
B Y
B. CAI-COMPUTER AIDED INSTRUCTION
N
9.  RAS-RANDOM ACCESS SLIDE WORKBOOK
" >
‘ YOU SELECTED:
. 1. AC-AIRCRAFT
2. SIN-SIMULATOR
4 . 3. VT-VIDED TAPE
:_ 4. MIL-MEDIATED INTERACTIVE LECTURE
: S. ST-SLIDE TAPE
- ; 6.  WB-UORKBOOK
{ : 7.  US-WORKSHEET
. ié 8. RAS-RANDOM ACCESS SLIDE WORKBOOK
3
| 3 ( b
b - 0K TO CONTINUE, OF DONE? (YES/NO/DONE)
' >Y
122
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FPLEASE ANSWER MEDIA OUESTIONS FOR OBJECTIVES IN AN ACADEMIC ENVIRONMENT

4.1
ESTABLTSH MISSION ORJECTIVES

Qt:
WHAT IS THE LEVEL OF BEHAVIOR EXPECTED OF THE STULENT IN THIS OBJECTIVE?

1. FAWILIARIZATIOA
2. [KEHEMBEK

J. USE

LI
ESTABLISH MISSION OBJECTIVES

Q4
WHAT IS THE MINIMUM DISPLAY REQUIREMENT?

‘o 1. VERDAL AND/OR SYNBOLIC AND/OR STATIC SIMPLE PICTORIAL
= . 2. VERBAL AND/OR SYMBOLIC AND/DR STATIC COMPLEX FICTORIAL
3. DYNAMIC PICTORIAL

4. INTERACTIVE

>2
, q MEDIA CHOICE 1=  MIL-MEDIATEDL INTERACTIVE LECTURE

MEDIA CHOICE 2= ST-SLIDE TAFE
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(3K TO CONTINUE, OK DONE? {YES/ND/DONE)

1]

FLEASE ANSWER MEDIA QUESTIONS FOR OBJECTIVES iN AN ACADEMIU ENVIRUNHEWT

4, 1. 0.1
DETERMINE DESTINATION

] Qt:
WHAT IS THE LEVEL OF BEHAVIOR EXFECTED OF THE STUDENT IN THIS OBJECTIVET?

1. FAHILIARIZATION

2. REMEMBER

!
}
\ 3. USE
2
i
A0 1. 0.1
! DETERNINE DESTINATION
H
i Q2:
1 WHAT LEVEL OF CONTENT IS BEING TAUGHT IN THIS SEGMENT?
E ). FAMILIARIZATION
: ‘; 2. FaCT
;o 3. CONCEPT
. , 4. RULE/PROCEDURE

S. PRINCIFLE

gl
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4. 1. 90t
UETERMINE DESTINATION

14

NAVTRAEQUIPCEN 79-C-0076-1

WHAT IS THt MINIMUM DISFLAY REQUIREMENT?

t. VERBAL AND/DR SYMBOLIC AND/OR STATIC SIMPLE PICTORIAL

2. VERBAL AND/OR SYHBOLIC AND/OR STATIC COMPLEX FICTORIAL

3. DYNAMIC PICTORIAL

4. INTERACTIVE

)

WEDIA CHOICE 1= ST-SLIDE TABE

M

MEDIA CHOICE 2

Y

PLEASE ANSVUER MEDIA QUESTIONS FOR OBJECTIVES IN AN ACADEMIC ENVIRONMENT

4. 1. 1
DETERMINE FLIGHT ROUTE

IL-MEDIATED INTERACTIVE LECTURE

OK TO CONTINUE, OR DONE? (YES/NO/DONE)
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L
Qe
WHAT 1S THE LEVEL OF BEHAVIOR EXFECTED OF THE STUDENT IN THIS OBJECTIVE?

1. FAAILIARIZATION

-
.

REMEMBER

USE

L
.

4. .1
DETERMINE FL.GHT ROUTE

{ 3:31 LEVEL OF CONTENT 1S BEING TAUGHT IN THIS SEGHENT?
_ . 1. FANILIAKIZATION

i I i, 2. FACT

5 3. CONCEPT

’ ; A. RULE/PROCEDURE

i )
{ : S. PRINCIPLE

24

4. 1.1
DETERMINE FLIGHT ROUTE

Q4
WHAT 15 THE MINIMUN DISPLAY REQUIREMENT?

1. VERBAL AND/QR SYNBOLIC AND/OR STATIC SINFLE PICTORIAL

v o 2. VERBAL AND/OR SYNBOLIC AND/OR STATIC COMPLEX PICTORIAL

(k 3. DYNAWIC PICTORIAL

» ,
! (::l A. INTERACTIVE

1 : 126
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4. 1.1
DETERMINE FLIGHT ROUTE

Q3:

15 THE MENMOKIZATION COMPONET OF THIS OBJECTIVE LARGE OR SHMALL?
1. SHalLL
2. LARGE

4. 1.1
DETERMINE FLIGHT ROUTE

Q3: :

IS THE MINIMUM CRITICAL SET OF INSTANCES THE STUDENT NEEDS T0 SEE SalLl OR LARGE
1. SHALL
2. LARGE

»2
MEDIA CHOICE 1= RAS-RANDOM ACCESS SLIDE WORKBOOK

MEDIA CHOICE 2= MIL-MEDIATED INTERACTIVE LECTURE

OK 10 CONTINUE, OK LONE? (YES/NO/DONE)
’Y
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FLEASE ANSUER MEDIA QUESTIONS FOR OBJECTIVES IN AN ACADEMIC ENVIRONMENT 1

L I P I R |
4TATEe PROCEDURES 1O DETERMINE FLIGHT ROUTE

at:
WHAT IS THE LEVEL OF BEAAVIOR EXFECTED OF THE STUDENT IN THIS ORJECTIVE?

1. FANILIARIZATION
2. REMEMBER

3. USE

4. 1. 1. 0. 1
STATC PROCEDURES TO DETERMINE FLIGHT ROUTE

04:
WHAT IS THE MININUM DISPLAY REQUIREMENT?

1. VERBAL AND/OR SYMBOLIC AND/OR STATIC SIMFLE PICTORIAL
2. VERBAL AND/OR SYMBOLIC AND/OR STATIC COMPLEX PICTORIAL
3. DYNAMIC PICTORIAL

4. INTERACTIVE

ka|
MEDIA CHOICE V= WB-WORKBOOK

MEDIA CHOICE 2= NIL-MEDIATED INTERACTIVE LECTURE

128
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. QK 10 CONTINUE, OK DORE? {YES/ND/DONE)
: 2Y

! 1§ THE WEDIA SELECTION COMFLETED ? /N

! =Y

}' ' 00 106 VART A FRIMT-OUT OF EEDINT (TiN)

Y

f

{

{

)
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10U HAVE COMPLEIED [HE
BENERIC TASK LIST
TASK LIST VALIDATION
| ORJECTIVE VALIBATION
g MEUIA SELECTION
YOU ARE IN THE FOLLOWING FHASE
SYLLABUS DEVELOFHENT

WHERE DO 10U WANT TO GO7
I ~ TASK LIST VALIDATION

1 2 ~ OBJECTIVE VALIDATION
‘ 3 - AEDIA SELECTION
4 - SYLLARUS DEVELOPMENT
! 5 - EXIT
’ .} 4

FLEASE FAUSE WHILE CASDAT GENERATES A TRAINING SYLLABUS FROM THE LESSON :
OBJECTIVES VALIDATED EARLIER. WHEN THIS PROCESS 15 COMPLETE, CASDAT :
WILL AUTOMATICALLY FRINT A LIST OF UBJECTIVES NOT ASSIGNED 10 swi LESSiw
IN THE SYLLABUS. THEN IT WILL AUTOMATICALLY FRINT A LIST OF LESSON
NUMBERS, TITLE, AND THE OBJECTIVES ASSIGNED TO EACH LESSON. AIRCREW,
. LEARNING ENVIRONAENT ,AND FRIMARY AND SECONDARY MEDIA CHOICES ARE ALSO

i INDICATED FOR EACH LESSON AND FOR EACH OBJECTIVE, THIS FRINT-OUT )]

‘ SERVES AS A WORKSHEET THAT CAN BE REVIEWED AND MODIFIED OFF-LINE

) AS A FInaL VALIDATION GF THE TRAINING SYLLABUS. DURING OFF-LINE REVIEV ‘
17T UILL BE POSSIBLE TO MAKE THE FOLLOWING EDITS:

5 , » COMBINE,SPLIT,OR DELETE EYISTING LESSONS
‘ ; * WODIFY A LESSON BY CHANGING

' - THE LESSON TITLE
- OBJECTIVES, EITHER ADD OR DELETE THEM
- LESSON MEDIA CHOICES

‘ WHEN ALL MODIFICATIONS HAVE HREEN MADE GFF-LINE TO THE SYLLAKUS, RETURN TO
! CASDAT AND SELECT -SYLLABUS VALIDATION  AS THE NEXT STEF IN THt DEVELOFMENT
FROCESS. E

¢ e e

LESSON SURT NOW EXECUTING

|l ‘
| @)
| .. {
i

131
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SYLLABUS_WORKSHEET

! _ LESSON TITLE
OBJECTIVE SEQUENCE  “E3ootere aE TITLE

! ’ ' OBJECTIVE MEDIA
!

*** FAPA 20 NORMAL COMMUNICATIONS
VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE

; 2.6.1.0.1 PR A STATE REQUIRED ACTION FOR EACH ITEM OF BEFORE-
; TAXI CHECKLIST
! ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.6.2.0.1 PR A STATE PROCEDURES FOR FIXED-WING FIELD TAXI
. VT-VIDEO TAPE
, MIL-MEDIATED INTERACTIVE LECTURE
2.6.2.0.2 PR A STATE APPROPRIATE RESPONE TO PLANE CAPTAIN
HAND SIGNALS
VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.6.3.0.1 PR A STATE PROCEDURES FOR FIXED-WING CARRIER-DECK TAXI
s VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
s 2.6.3.0.2 PR A STATE APPROPRIATE RESPONSE TO PLANE CAPTAIN
; HAND SIGNALS
i VI-VIDEO TAPE
‘ MIL-MEDIATED INTERACTIVE LECTURE
L 2.6.4.1.0.1 PR A  STATE CUES-AND-ALERTS FOR FAILED-BRAKE EMER
ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.6.4.1.0.2 PR A STATE CORRECTIVE ACTIONS FOR FAILED-BRAKE EMER
VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.6.4.2.0.1 PR A STATE CUES-AND-ALERTS FOR FAILED-NGS EMER
ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.6.4.2.0.2 PR A STATE CORRECTIVE ACTIONS FOR FAILED-NGS
EMER
VT-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.6.5.0.1 PR A STATE THE STEPS REQUIRED TO ACCOMPLISH TAXI
COMMUNICAT IONS
CAI-COMPUTER AIDED INSTRUCTION
WB-WORKBOOK
4.5.5.1.1.0.1 PR A STATE PROCEOURES TO COMMUNICATE WITH GROUND
STATIONS USING DATA-LINK
VI-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
4.5.5.1.2.0.1 PR A STATE PROCEDURES TO COMMUNICATE WITH GROUND
STATIONS USING UMWF
VI-VIDEO TAPE
MIL-MEDIATED INTERACTIVE LECTURE
4.5.5.2.1.0.1 PR A STATE PROCEDURES TO COMMUNICATE WITH OTHER
AIRCRAFT USING DATA-LINK
VI-VIDEO TAPE
MIL-MEOTATED INTERACTIVE LECTURE

———
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' ' SYLLABUS_WORKSHEET
P LESSON TITLE
LESSON MEDIA
OBJECTIVE SEQUENCE  AIRCREW ATF TITLE
OBJECTIVE MEDIA

***FAPA 40 TACAN AND NAVID SYSTEMS
CAI-COMPUTER AIDED INSTRUCTION
RAS-RANDOM ACCESS SLIDE WORKBOOK

. 4.4.1.0.) PR ATF INTERPRET STEERING COMMAND INFORMATION FOR DATA-LINK
CA1-COMPUTER AIDED INSTRUCTION
i RAS-RANDOM ACCESS SLIDE WORKBOOk
***FAPA 60 POWER PLAN OPS AND EMERGENCIES

; ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.4.1.0.1 PR A STATE LOCATION OF CONTROLS/SWITCHES FOR BEFORE-STARTING
ENGINE CHECKLIST
ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE

2.4.1.0.2 PR A STATE REQUIRED ACTION FOR EACH ITEM OF BEFORE-STARTING
ENGINE CHECKLIST
* . ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
‘ 2.4.1.0.3 PR A STATE CRITICAL VALUES FOR EACH ITEM IN BEFORE-STARTING

; ENGINE CHECKLIST
: ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE
2.4.2.0.1 PR A STATE LOCATION OF CONTROLS/SWITCHES FOR STARTING-ENGINE
CHECKLIST
! _ ST-SLIDE TAPE
: MIL-MEDIATED INTERACTIVE LECTURE
. 2.4.2.0.2 PR A STATE REQUIRED ACTION FOR EACH ITEM OF STARTING-
ENGINE CHECKLIST
‘ ST-SLIDE TAPE
i MIL-MEDIATED INTERACTIVE LECTURE
i 2.4.2.0.3 PR A STATE CRITICAL VALUES FOR EACH ITEM IN STARTING-
/ ENGINE CHECKLIST
: ST-SLIDE TAPE
! MIL-MEDIATED INTERACTIVE LECTURE
2.4.3.1.0.1 PR A STATE CUES-AND-ALERTS FOR ENGINE HUNG-START EMER
, VT-VIDEQ TAPE
; MIL-MEDIATED INTERACTIVE LECTURE
| 2.4.3.1.0.2 PR A STATE CORRECTIVE ACTIONS FOR ENGINE HUNG-START EMER
‘ / ST-SLIDE TAPE
K 1 ; MIL-MEDIATED INTERACTIVE LECTURE
; 2.4.3.2.0.1 PR A STATE CUES-AND-ALERTS FOR ENGINE HOT-START EMER
! V. -VIDEQ TAPE
i | MIL-MEOIATED INTERACTIVE LECTURE
; 2.4.3.2.0.2 PR A STATE CORRECTIVE ACTIONS FOR ENGINE HOT-START EMER
: _. ST-SLIDE TAPE
X | / MIL-MEDIATED INTERACTIVE LECTURE
, / 2.4.3.3.0.1 PR A STATE CUES-AND-ALERTS FOR ENGINE FIRE-ON-START EMER
| VT-VIDEO TAPE
; : MIL-MEDIATED INTERACTIVE LECTURE

- . et
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TITLE

SYLLABUS_WORKSHEET

LESSON MEDIA
OBJECTIVE SEQUENCE

3.4.0.2

3.5.0.1

3.5.0.2

3.6.0.1

3.6.0.2

FLIGHT GEAR

PR

PR

PR

PR

PR

AIRCREW ATF TITLE
OBJECTIVE MEDIA

A STATE CORRECTIVE ACTIONS FOR ENGINE WET-START EMER
ST-SLIDE TAPE

MIL-MEOIATED INTERACTIVE LECTURE

A STATE CUES-AND-ALERTS FOR ENGAGED-STARTER EMER

VT-VIDEQO TAPE

MIL-MEDIATED INTERACTIVE LECTURE

A STATE CORRECTIVE ACTIONS FOR ENGAGED-STARGER EMER
ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE

A STATE CUES-AND-ALERTS FOR RUNAWAY ENGINE-ON-START EMER ,
VT-VIDEO TAPE

MIL-MEDTATED INTERACTIVE LECTURE

A STATE CORRECTIVE ACTIONS FOR RUNAWAY ENGINE-ON-START EMER
ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE

ST-SLIDE TAPE
MIL-MEDIATED INTERACTIVE LECTURE

2.1.1.0.

PR

PR

PR

PR

PR

PR

PR

PR

PR

PR

A 10ENTIFY FLIGHT-PUBS/DOC
ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE
A IDENTIFY HELMET

ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE
A IDENTIFY G-SUIT

ST-SLIDE TAPE

MIL-MEDJATED INTERACTIVE LECTURE
A IDENTIFY SURVIVAL-GEAR
ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE
A JDENTIFY OXYGEN-MASK

ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE
A IDENTIFY TORSO-HARNESS
ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE
A I1DENTIFY LIFE-VEST

ST-SLIDE TAPE

MIL-MEDJATED INTERACTIVE LECTURE
A IDENTIFY SURVIVAL-RADIO
ST-SLIDE TAPE

MIL-MEDIATED INTERACTIVE LECTURE
A [DENTIFY EXPOSURE-SUIT
ST-SLIDE TAPE

MIL-MEOIATED INTERACTIVE LECTURE
A IDENTIFY DOWNING DISCREPANCIES OF FLIGHT-PUBS,/)0C
RAS-RANDOM ACCESS SLIDE WORKBOOK
CAI-COMPUTER AIDED INSTRUCTION

134




NAVTRAEQUIPCEN 79-C-0076-1

10U HAVE COMFLETED Tht
SENERIC TASK Li5i
TASK LIST VALIDATIUN
OHIECTIVE JALIDATION
A Dbin beleCTioN
2fLLABUS DEVELOPMEWNT

1ui: ARE In THe FOLLOWING FHASE
LESSON EDDD

wHERE D0 10y WaNT 70 007
i - ThaShk LIST VALIDATION
- OBRJECTIVE VALIDATION
- HEDIA SELECTION
STLLABUS DEVELOFMENT
- LESSON EDIT

EXIT

- e
'

SR~ A1
1

SYLLABUS VALIDATION 15 AN OFFORTUNITY TO FLACE, IN CASDAT, TRAINING
SYLLABUS CHANGES PREVIOUSLY MADE DURING THE OFF-LINE REVIEW OF THE
SYLLABUS VORKSHEET. DURING THIS STEF, IT WILL BE FOSSIBLE TO MAKE
THE FOLLOWING EDITS TO THE SYLLABUS:

* COMBINE,SPLIT,OR DELETE EXISTING LESSONS
* MODIFY A LESSON BY CHANGING
- THE LESSON TITLE
- OBJECTIVES, EITHER ADD OR DELETE THEM
- LESSON MEDIA CHOICES

TO MAKE THESE CHANGES, WORK FROM THE ANNOTATED WORKSHEET PROVIDED
DURING THE PREVIOUS STEF AND MODIFIED GFF-LINE. THIS FROCEDURE
[6 FREFERRED TO DIRECT ON-LINE EDITING. WHEN THIS IS COMPLETE, A

FINAL TRAINING SYLLABUS FRINT-OUT 15 OBTAINABLE.

40 10U WANT {0

t - GISPLAY A LESSON
2 - DELETE A LESSON
- CHANGE A LESSON
- SPLIT A LESSON INTO MULTIPLE LESSONS
COMBINE LESSONS INTO ONE NEU LESSON
- EXIT THIS EDIT SESSION

~

[ o L Iy ¥
)

21
¢ DISPLAYING A LESSON «*

NOTE: THIS DISPLAY PROVIDES ON-LINE REVIEW ONLY




NAVTRAEQUIPCEN 79-C-0076-1

GIVE LESSON NUMBER TO BE DISPLAYED

FAFR0020

RADIO SYSTEMS

VHICH OF THE FOLLOWING DO YOU WANT DISFLAYED?

1 - OBJECTIVES FOR THIS LESSON
2 - MEDIA FOR THIS LESSON
3 - EXIT

1

THERE ARE 2 OBJECTIVES IN THIS LESSON

AN OBJECTIVE IN LESSON, FAFA 20 ,IS

EVALUATE UHF

00 YOU WISH TO SEF DETAILS OF THIS OBJECTIVE? V/N

=Y

EVALUATE UHF

SEQUEMTE NUMBER: 4. 2. 2

ENVIRONMENT: ACADEMIC FLIGHT TRAINER

MEDIA FIRST CHOICE: ST-SLIDE TAPE

MEDIA SECOND CHOICE:  MIL-MEDIATED INTERACTIVE LECTURE

AN OBJECTIVE IN LESSON, FAPA 20 ,IS

STATE PROCEDURES TO EVALUATE UHF

n$ YOU WISH TO SEE DETAILS OF THIS OBJECTIVE? Y/N
>

STATE PROCEDURES TD EVALUATE UHF

'SEQUENCE NUMWBER: A, 2. 2.0, 1

ENVIRONMENT : ACADEMIC ‘

MEDIA FIRST CHOICE: WB-WORKROOK

HEUIA SECOND CHOICE:  MIL-MEDIATED INTERACTIVE LECTURE
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FLEASE WAIT - MEDIA COSF REFPORT 1S BEING GENERATED

MEDLIA COST ANALTST

THE HEDiA COST REFORT FRESENTS THE RELATIVE COSTS OF PRODUCING THE PRINARY

AND SECONDARY MEDIA PLANS FOR THE TRAINING SYLLABUS. THESE RELATIVE COST-

ING FIGURES ARE BASED UPON TWO UNDERLYING ASSUMFTIONS THAT SMOULD BE MADE

CLEAR. THE FIRST OF THESE IS THAT AUTHORS WORK FROX COMFLETE, WELL WRITTEM

LESSON SPECIFICATIONS. MEDIA PRODUCTION COSTS UP TO AND INCLUDING THE <
DEVELOPMENT OF LESSON SPECIFICATIONS IS RELATIVELY INDEPENDENT OF THE MEDIA
SELECTED. THE SECOND ASSUMPTION IS THAT ONLY ONE HARD COPY OF EACH FINISHED

PRODUCT 1S PRODUCED. COSTS OF ADDITIONAL COPIES OR SETS OF LESSON MATERIALS

1S NOT INCLUDED.

TUO TABLES ARE PRODUCED IN THIS REPORT. THE FIRST OF THESE,"ALTERNATIVE
MEDIA PLANS", PRESENTS IN SUMMARY FORN, THE NUMBER DF LESSONS EMFLOYING
EACH MEDIUM USED IN THE TWO MEDIA PLANS.

[0 DETERMINE THE RELATIVE COST REQGUIREWENTS FOR EACH KEDIA FLAN, THE

PERCENTAGE OF LESSONS USING EACH MEDIUM ARE HULTIPLIED BY THE CORRES-

PONDING RELATIVE FRODUCTION COST FACTORS STGRED WITHIN CASDAT. A SUNMARY

OF THE RESULTS OF THIS PROCEVDURE ARE PRESENTED FOR EACH MEDIA FLAN IN

THE SECOND TABLE,"MEDIA TIME/COST MATRIX". IT SHOULD BE STRESSED THAT THESE
FIGURES ARE BOTH RELATIVE (NOT ABSOLUTE) AND APPROXINATE. THEY ARE RELATIVE IN
THAT IT CAN NOT BE SAID THAT THE TOTALS IN ANY CATEGODRY FOR EITHER PLAN IS A
CERTAIN NUMBER OF HOURS OR DAYS, BUT IN COMPARING THE TOTALS ACROSS BOTH MEDIA
PLANS, 1T CAN BE SAID THAT ONE MAY BE CERTAIN NUMBER TIMES AS NUCH AS THE TOTAL
FOR ANOTHER.

END OF EDIV SESSION
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EAVTRAEQUIPCEN 79-C-0076-1

RADIO SYSTEMS
WHICH OF THE FOLLUWING DO VOU WANT GISFLAVEDT

R 1 -~ OBJELTIVES FOR THIS LESSUN
2 - MEDIA FOR THIS LESSON
3 - EXLi
MEDIA FIRST CHOICE:  ST-SLIGE TAFE
! MEDIA SECOND CHUILE:  WIL-MEDIATED INTERACTIVE LECTURE
WATTO $1aTENS
WHICH OF THE FOLLOWING DO YOU WANT DISFLAYED?
| - OBJECTIVES FOR THIS LESSON
2 - MEDIA FOR THIS LESSON
3 - EXIT
-3
00 Y0U WANT TQ
1 - DISFLAY A4 LESSON
| 2 - DELETE A LESSON
; 3 - CHANGE A LESSON
{ 4 - SPLIT 4 LESSON INTO HULTIFLE iLES30NS
S - COMBINE LESSONS INTG OWE NEW LESSON
6 - EXIT THIS EDIT SESSION
A3 .
S » CHANGING & LESSON *

GIVE LESSON NUMEER OF LESSON TO BE CHANGED

2FFPAQO20Q

THIS LESSON NUMBER, FFPA 20 ,1IS5 NOT IS SYLLARUS

L0 10U WANT TO

1 - DISPLAY A LESSON

2 - DELETE A LESSON
- CHANGE A LESSON
SPLIT A LESSON INTO MULTIPLE LESSONS
- COMBINE LESSONS INTO ONE NEU LESSON
- EXIT THIS EDIT SESSION

[- B X Iy 7
]

26

SYLLABUS FILE IS BEING SORTED - FLEASE WAIT

SRR R i s, W AP Lt S T SASES e V-

)

IS THE SYLLABUS VALIDATION COMFLETE® Y/W

-~ 2y

00 YOU WANT A FRINT-GGT OF iHE s1iinBise 1/n
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NAVTRAEQUIPCEN 79-C-0076-1

888 MEDIA COST 332

- v = - - S e D S N W D G Gp

! PRIMARY ! SECONDARY 1
! HEDIA FLAN 1 HEDIA PLAN !
1 ¢ OF ! X OF t ¢ OF ! X OF )
| LESSONS! TOTAL | LESSONS! TOTAL |

V3. AC 1 26 1 akea 1 26 1464 1
V2, SIN 1 26 1 aged 1 26 1 4eed 1
R T
A NIl U 0 1 0w 1 a1 7
;- 3. ST ! 0--;--;:0 ;--- 0o 1 -;:;--_;
! 4 wB 1 0 1 00 1 01 00 1

I 7. WS { e 1 0.0 1 o I 0.0 !

I 6. CAl t o 1 0.0 ! ¢ 0.0 ]

1 9. RAS ! o I 0.0 | o 1 0.0 !

! TOTAL 1 36 1 100X ! 34 | 100X !
| t '

cocwmceee- ALTERNATIVE MEDIA PLANS

PAGE 1
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NAVTRAEQUIPCEN 79-C-0076-1

HEDIA COST 532

- - - - A - = - e D W TS W e ) S . e e A

! \ TIMEZ | PRODUCTION TIME/COST FACTORS 1
! \ COSTS e iccvccmcmcccccccccrnccancen- -1
| HEDIA \ LAUTHOR! IP ISW/ED t PROD.ITOTAL |
| ! s | ! 1 1
! 1. AC I 10,001 1,001 0,001 20.,00! 19.00!
1 2., 8IH | 10.00f 1,001 0,001 20.00! 19.001}
I 3. VT ! 10,001 1,001 13,001 27,00! 30,00}
1 4, HIL ! 10,00t 1.00f 0,001 14,001 17.,00!
1 3. 87 ! 8,001 3.00) 7,001 37,001 35,001l
1 &. WD f 8.001 1.001 2,000 20.00! 17.00!
i 7. WS 1 3,001 0.301 0,501 3.501 35,001
! 8. CAl ! 10,000 1.001 0.001 20,001 19.00!

I 9. RAB ! 13,001 2,001 3.00! 30,001 41,001
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PAGE 3

INEDIA PLAN

NEDIA COST #83
~-MEDIA TINE/COST HATRIX~-

: ) T 1 T
| PLAN\ CATI AUTHOR | 1P | GW/ED | PROD, | TOTAL |
: ) 1 1
1 ; ! ; ) 1 ;
| PRIMARY | 1000.001 100,001 307,141 2030.001 1978.571
IHEDIA PLAN 1 I ' 1 ) '
i ' ' " ' i '
' 1 ; | | ) i
ISECONDARY | 1000.001  100.001 0,001 1971.431 1885.711
" i 1 ' i I

)
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10U HAVE COMFLETED THE
GENERIC TASK LIST
TASK LIST VALIDATION
ORJECTIVE VALIDATION
MEDIA SELECTION
S5YLLABUS DEVELOFMENT
LESSON EDIT

10U ARE IN THE FOLLOWIND rdASE
LeSSUN SPECIFICATION

WHEKE DD vOU UANT TG GO¥
i - TASK LIST VALIDATION ;
- OBJECTIVE VALIDATION
- HEDIA SELECTION
SYLLABUS DEVELOFHENT
LESSON EDIT

LESSON SPECIFICATION
7= EXIT

> e Ui o
[ |

+4% LESSON SFECIFICATION 434

CASDAT PRODUCES A SPECIFICATION FOR EACH ACADEMIC, TRAINER, AND FLIGHT LESSON
IN THE COMPLETED TRAINING SYLLABUS. EACH LESSON SPECIFICATION CONTAINS BOTH
GENERAL INFORMATION ABOUT THE LESSON AND SOME DETAILS OF THE INSTRUCTIONAL
STRATEGY NECESSARY TO TEACH LESSON OBJECTIVES. SPECIFICALLY, THE INFORMATION
FROVIDED TO THE LESSON SPECIFICATION AUTHOR INCLUDES THE FOLLOWING:

LESS0N REFERENCE NUMBER

LESSON TITLE

PRE-REQUISITE LESSON LIST

LESSON MEDIA,FPRINARY AND SECONDARY KECOMMENDATIONS
MEDIA RESOURCES

INSTRUCTIONAL STRATEGY - AUTHORING AID

* % > e n

WHEN COMPLETED, THE LESSON SPECIFICATION BECOMES A BLUEPRINT OR PRESCRIPTION
FOR FURTHER INSTRUCTIONAL DEVELOPMENT. IT PROVIDES AN OFF-LINE GUIDELINE
FOR THE DEVELOPER SO THAT HE MAY CONTRIBUTE HIS CONTENT KNOULEDGE IN AN
INSTRUCTIONALLY USEFUL MAY.
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NAVTRAEQUIPCEN 79-C-0076-1

LESSON REFERENCE NUMBER:
LESSON TITLE:

** LESSON SPECIFICATION *+

FAPA 80
FLIGHT GEAR

PRIMARY MEDIA: VT-VIDEO TAPE
SECONDARY MEDIA: MIL-MEDIATED INTERACTIVE LECTURE

FACF 80
FACF 100
FAPA 20
FAPA 40
FAPA 60

*FAPA 80
FAPT 20
FAPT 40
FAPT 60
FAPF 20
FAPF 40

POWER PLANT EMERGENCIES IN A TRAINER ENVIRONMENT
FLIGHT CONTROLS

NORMAL COMMUNICATIONS

POWER PLANT OPS AND EMERGENCIF<
FLIGHT CONTROLS

FLIGHT GEAR

NORMAL COMMUNICATIONS

POWER PLANT OPS AND EMERGENCIES
FLIGHT GEAR

NORMAL COMMUNICATIONS

POWER PLANT OPS AND EMERGENCIES
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sas LEBGON SPECIFICATION 833

AUTHORt 8. SIHONG

| LESSON REFERENCE NUMPER? FAPA B0
. LEESON TITLE! FLIOHT OEAR

i
LESSON DBJECTIVES

3
SEO ¢ DBJECTIVE CODE OBJECTIVES

- - -

—

IDENTIFY HELMEY

2. 1+ 1. 00
COND! OIVEN FLIONWT GEAR

1DENTIFY DOUNINOG DISCREPANCIES OF HELMET
c

H 2 20 ‘020001
i OND! OIVEN FLIONT OEAR
| 3 2. 1, 2, 04 2 STATE INSPECTION POINYS OF HELMET

COND! BIVEN FLIOHT GEAR

T perE Y

o g ,_,_
e o ——— i o

—— e ———
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NAVTRAEQUIPCEN 79-C-0076-1

s8¢ LESSON SPECIFICATION o83

LESSON REFERENCE NUMBER! FAPA 80 AUTHOR! S. SIMONS
LESSON TITLE! FLIGHT CEAR

LESSON MEDIA AND RESOURCE WORKSHEET

PRIMARY HEDI1A!

VIDEOTAPE

PERSONNEL! NONE

MEDIA! VIDEOTAPE
WOKKBOOK

FACILITIESS CARREL (V)
CARREL (8)

EVALUATION! NONE

SECONDARY MEDIA1

MEDIATED INTERACTIVE LECTURE

PERSONNEL? INSTRUCTOR PILOY
INSTRUCTOR NFO

HEDIA} . CHALKBOARD
OVERHEAD TRANSPARENCIES
35HM SLIDES
WALLCHART
PHOTO PANEL
LECTURE GUIDE .
STRUCTURE NOTES

FACILITIES! CLASGROON
EVALUATION? NONE
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‘ LEVEL OF CONTENT: "FAMILIARIZATION"  LEVEL OF BEHAVIOR: "REMEMRER"

INSTRUCTIONAL COMFONENETS TO RE DEVELOPED FOR THIS OBJECTIVE AND
A DESCRIPTION OF THE FRESENTATION FOKM OF EACH COMFONENT.

e - e e e = = e T s = = e e s e Y R AP R e e M W M S R e S S R R e e T n an - -

1. GENERALITY:  PRESENT A DESCRIPTION OF THE TOFIC OR CONTENT
RATHER THAN SPECIFIC INFORMATION T0 R: TESTED,
THIS INFORMATION IS5 "NICE-TO-KNOU", EUT IS NOT
' REQUIRED. IT IS NOT TESTED.

e e mmcc e mcecm— e —mm—m—————
' 2. SUFPORT: N/
U
' 3. EXAWPLES: N/
A. PRACTICE
i 155: ITENS:  N/A
e
| 5. FRACTICE
s FEEDBACK: N/
e
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LEVEL OF CONTENT: "FACT"
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NAVTRAEQUIPCEN 79-C-0076-1

LEVEL OF BEHAVIOR: "REMEMWRER"

INSTRUCTIONAL COMFONENTS TO‘BE DEVELOPED FOR TH1S OBJECTIVE
AND A DESCRIFTION OF THE FRESENTATION FORM OF EACH COMFONENT.

t - A e b e S e P W e M A e - e L Y B R e e Y = T W e - = Y " - = == = .

. . G ML 8 e e W 4 dm e N A e e O Sm e e L s e Y T e T e T e = R = - - - — - =

2. SUPPORT:

WURITE A CLEAR,CONCISE STATEMENT OF THE FACT(S)
VITHOUT ANY EXTRANEOUS MATERIAL.

IF APFROPRIATE. BREAK FACT INTO SMALLER EASIER 1D
REMEHBER PARTS, OR LINKS TO FAMILIAR INFORMATION
LEARNED EARLIER.

- g - - " v e e R A W N W M R e i e e e G e = e e R e G M S = T e A~ o~ - = - -

. - - - - e S = SR = BV A U e e = €D e PR e = A T e T R e o v e e = - - - _ -

4. FRACTICE
t}
TEST ITENS:

REQUIRE THAT THE LEARNER EITHER "RECALL"™ OR
"RECOT%: 7" ON THE ENTIRE FACT OR PART GF IT,
APFRC. "iATE ITEMS INCLUDE:

RECOGNITION RECALL
HATCHING SHORT ANSUER
TRUE-FALSE FILL-IN
HULTIPLE CHOICE LISTING

FRACTICE AND TEST ITEHS MUST MATCH IN
BEHAVIOR (INTENT) AND FOKMAT.

L e R e e e Ll Rt Y

5. FRACTICE
FEEDRACK:

DEVELOP FEEDBACK FOR "EACH"™ PRACTICE ITEM.
PROVIDE: 1) AN ANSUER TO THE PRACTICE ITEM
2) A BRIEF EXFLANATION OF THE ANSUER.

- - - . — . = W e T T S e T e S e R e N R M R LR T e e R e e R " . - - .
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NAVTRAEQUIPCEN 79-C-0076-1

LEVEL OF CONTENT: "“CONCEFT" LEVEL OF REHAVIOR: "REMEMBER"

, INSTRUCTIONAL COKFONENTS TO BE DEVELOPED FOR THIS TYPE OF OBJECTIVE
} .l AND A DESCRIFTION OF THE FRESENTATION FORM OF EACH COMFONENT ARE AS
\ FOLLOWS:

v e e e o e T o = e w8 e . = P - - e e e R S = - - - —

‘ |. GENERALITY:  PRESENT A STATEMENT UHICH:
1) NAMES THE CONCEPFT BEING TAUGHT
2) LISTS THE ATTRIBUTES OF THE CONCEFT

" e R = e = e A = o A N e P R e e e e o e e S e e e e R e e e O e s = e T e - -

2. SUFFORT: SUPFORT SHOULD HELP THE LEARNER REMEMEBER THE
! DEFINITION . PROVIDE A HNEMONIC, OR AN ELARORATION
! OF THE DEFINITION ITSELF. PRESENT BRIEF EXFLANATIONS
\ OF ATTRIRUTES AS NECESSARY.

? l 3. EXAMPLE: FROVIDE AN EXAMPLE(S) HAVING THESE CHARACTERISTICS:
? 1) IT DEMONSTRATES AS MANY OF THE CONCEFT
ATTRIBUTES AS CLEARLY AS POSSIBLE.
2) 1T 15 A COMMON EXAMPLE OF THE CONCEFT.
3) 17 1S SHOUN AS SIMPFLY A5 POSSIBLE.

- A - s O = = - A - S = = S A S e AR e S e e Y = W M e e W e PP e e G e e G A et = e e o S o -

4, FRACTICE
‘ :
: TEST I1TEMS:  FRACTICE SET SHOULD REOUIRE THE LEARNER TO REMEMEER
: THE DEFINTION. APFROPRIATE ITEHS INCLUDE:
1) SHORT ANSWER
e 2) FILL-IN
.- 3) LISTING

) . PRACTICE AND TEST ITENS MUST NATCH IN BEHAVIOR
: : CINTENT) AND FORMAT.

: 5. PRACTICE
l FEEDBACK: DEVELOP FEEDBACK FOR "EACH” PRACTICE ITEM. FROVIDE
- ANSUERS TO EACH PRACTICE ITEM.

1
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LEVEL OF CONTENT: "CONCEPT" - LEVEL OF KEHAVIOR: "USE*

INSTRUCTIONAL COMFONENTS TO BE DEVELOPED FOR THIS TYPE OF ORJECTIVE
AND A DESCRIFTION OF THE FRESENTATION FORM OF EACH COMFONENT,

- e e T M e R R T e TR T e SR R S e T D R W e e T D e e YR N e SR e e AR e P S R - WP R

1. GENERALITY:  PRESENT A STATEMENT WUHICH:
1) NAHES THE CONCEPT BEING TAUGHT,
2) LISTS THE ATTRIBUTES OF THE CONCEFT.

S - R > R e e W W R R R R e S P W L e R A R G e T R P D e e P e U > Y

2. SUP#ORT: PREFARE A NORE DETAILED EXPLANATION OF THE DEFINITION.
THIS EXFLANATION MAY DEFINE TERMS IN THE DEFINITION
AND ELARORATE UPON IDEAS IN THE DEFINITION.

e T A T P N D e e e e TN R P e OB T e TR M S W e G e e G W N P e A P AR A - AR .

3. EXAMFLES

3
NON-EXANPLES: "EXAMPLES" SHOULD SHOU ALL CRITICAL CHARACTERISTICS

OF THE CONCEPT REQUIRED FOR CLASSIFICATION.
"HON-EXANPLES" SHOULD EXCLUDE OME OR MORE OF THE
CRITICAL CHARACTERISTICS. FPREPARE AT LEAST ONE
SET OF REPRESENTATIONAL EXAMPLES AND NON~EXANFLES

PER CONCEPT.

-t . S S = R D S MR e G T e g B e P e Re aR e D G e SR MR WD ER AR fE M S S S e S e S A O A D A e -

4. PRACTICE

3
TEST ITEMS:  ITEMS SHOULD REOUIRE THE LEARNER TO CLASSIFY INSTANCES

AS EITHER EXAMPLES OR NON-EXANPLES. APFROFRIATE
ITENS INCLUDE: 1) FERFORMANCE

2) HATCHING

3) TRUE-FALSE

4) NULTIPLE CHOICE

5) SHORT ANSUER

6) FILL-IN

PRACTICE AND TEST ITENS MUST MATCH IN BEHAVIOR.

- 0 - R L B R P W W e D R D R G W R A, e S e W S TP G P B e BB L G e S e o G T e e T - -

5. FRACTICE

H]
FEEDBACK: DEVELOP A STATEMENT WHICH INDICATES WHETHER THE

ITEX WEING CLASSIFIED UAS AN EXAMPLE OR NON-
EXAMPLE. THIS STATEMENT MAY ALS50 INCLUDE:

1) EXFLANATIONS OF CRITICAL ATTRIBUTES.

2) INDICATIONS OF THE LACK OF A CRITICAL ATTRIBUTE.

TSGR o e o0
. . _ 2 9 "

R L R R i e Rl L R N R N o e e b
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m——e-.

LEVEL OF COMTENT: "RULES/FROCEDURES" LEVEL OF REHAVIOR: "REMEMBER"

! INSTRUCTIONAL COMPONENTS TO RE DEVELOFED FOR THIS TYFE OF ORJECTIVE
AND A DESCRIFTION OF THE PRESENTATION FORM OF EACH COMPONENT AS

FOLLOUS:

e - . T I T e D D R Y T e e S e D e N T e e TR M AR P o e o Y o = @ e

L ; t. GENERALITY:  PREFARE A STATEMENT WHICH PROVIDES:
1) THE NAME OF THE RULE/PROCEDURE.
2) ALL THE STEPFS AND VHERE APFROPRIATE, THE
| BRANCHING DECISIONS, IN THE CORRECT ORDER.
3) THE OPERATIONS/TECHNIQUES T0 USE IN APPLYING
THE GENERALITY.

-~ - - = " - P W D v U e P P e T - Tm e = Y D e R D T s L P S - - -

i
{ 2. SUPFORT: SUPPORT SHOULD HELP THE LEARNER REMEMBER THE
RULE/FROCEDURE. A MNEMONIC, OR AN ELABORATION
' OF THE GENERALITY SHOULD BE USED.
* 3

1 g

§ J. EXAMPLE: THE EXAMFLE SHOULD SHOV APFLICATION OF ALL STEFS AND
WHERE APFROPRIATE, THE BRANCHING DECISIONS IN CORRECT
OKRDER. THE SELECTED INSTANCE SHOULD BE ONE CLEARLY
IDENTIFIABLE AS EXEMPLIFYING THE RULE/PROCEDURE.

Y S S P e D e G N W e D e S G A D e A W G D S SR B D e e Y R D R S

1’ 4. PRACTICE
1 a

{ TEST ITEMS:  INSTANCES SHOULD REQUIRE THE STUDENT TO RECALL ALL THE

! STEFS AND UHERE AFFROFRIATE, THE BRANCHING DECISIONS
.1’ IN THE CORRECT ORDER REQUIRED. ITENS HAY BRE

’] PRESENTED IN THE FOLLOWING FORMATS:

1

{

|

|

1

‘ 1) SHDRT ANSWER
'} 2) FILL-IN
3) LISTING

PRACTICE AND TEST 1TENS MUST MATCH IN BEHAVIOR (INTENT!
AND FORMAT.

|
F |
|
|
|
‘!
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LEVEL OF CONTENT: "RULES/PROCEDURES"  “LEVEL OF BEHAVIOK: "USE"

INSTRUCTIONAL COMFONENTS TO BE DEVELOFED FOR THIS TYPE OF OBRJECTIVE
AND A DESCRIFTION OF THE FRESENTATION FOkM OF EACH COMFONENT ARE AS
FoLLOuS:

T e o - S = S e e Ep MR P TR D e R W P s e N D SR D R s e A A = e WS =S e

1. GENERALITY: PREPARE A STATEMENT THAT CONTAINS THE FOLLOWING: ;
1) THE NAKE OF THE RULE/PROCEDURE 5
: 2) ALL THE STEPS AND WHERE AFPROFRIATE, THE é

3 BRANCHING DECISIONS, IN THE CORRECT ORDER.
i 3) THE OPERATIONS/TECHNIQUES TO USE IN APPLYING |
f THE GENERALITY.

- - - - -~ - - T = = % = e = = W e - P e e e e A R e R AR e e A e e e - e e

2. SUPPORT: SUFPORT SHOULD INCLUDE ONE OR HORE DF THE FOLLOWING:
1) AN ELABORATION OF GENERALITY IN SIMPLIER TERMS
2) A FLOWCHART ALGORITHM OR CHECKLIST WHICH INDICATES
THE STEPS IN THE PROCEDURE/PROCESS.

4)
! 3. FXAMPLE: AN EXAMPLE SHOULD BE A DEMONSTRATION WHICH SHOMS: N
1) HOW TO FERFORM EACH STEP IN ORDER
2) THE RESULTS (OUTPUT) OF EACH STEP
3) COMMONLY KADE ERRORS
! D e e e e
' 4. PRACTICE
s
TEST ITENS:  FKACTICE AND TEST ITEMS SHOULD REQUIRE THE LEARNER
TO APFLY THE GENERALITY IN A SITUATION CONSISITENT.
VITH THE OBJECTIVE. ALL STEPS AND WHERE APFROFRIATE
L BRANCHING DECISIONS, WUST BE PERFORMED IN THE CORRECT
-] ORDER. APPROPRIATE TEST ITEM FORMATS INCLUNE:
- 1) PERFORMANCE
. 2) TRUE-FALSE
F 3) MULTIPLE CHOICE
a A) SHORT ANSUER
. ' 5) FILL-IN
f PRACTICE ITEM FORMAT MUST BE THE SAME AS THAT FOR THE

[ | TEST. ALL PRACTICE ITEMS WUST INCLUDE FEEDBACK.

S. PRACTICE
FEEDBACK: FROVIDE AN ANSWER(S) TO EACH PRACTICE ITEM.




% , FOLLOUS:

j 2. SUPPORT:

!
AN

[

A

4. PRACTICE
)
TESTING:

5. FRACTICE

LEVEL OF CONTENT:

1. GENERALITY:

e - - -

N L T T Y

FEEDBACK:
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"FRINCIFALS" LEVEL OF HEHAVIOR: “REMEMEER"

THE INSTRUCTIONAL COHFONENTS TO BE DEVELOFED FOR THIS TYFE OF OBJECTIVE
AND A DESCRIFTIGN OF THE FRESENTATION FORH OF EACH COMPONENT ARE AS

= e A T e e G AR e A - —— -

[DEVELOF A STATEMENT OF A PRINCIFAL THAT PRESENTS:

1) ALL THE FRE- AND FOST- CONDITIONS, ACTIONS,
FROCESSES, CAUSES, EFFECTS AND RESULTS.

2) A CLARIFICATION OF THE RELATIONSHIPS BETUEEN
THE FRE- AND POST- ELEHENTS OF THE STATEMENT
(SEE 1 ABOVE),

- S - - - A o o = - - - -

SUFFORT SHOULD HELF THE LEARNER REMEMBER THE FRINCIFAL.

1) HIGHLIGHT IMPORTANT FEATURES

2) SIHPLIFY THE RELEVANT INFORMNATION

3) USE LOGICAL REFRESENTATION OF THE "IF-THEN”
RELATIONSHIFS.

> e - - - S S - T A R R e = e e T = am

EXAHPLES SHOULD FRESENT AN INTERFRETATION OR PREDICTION
PASED ON CAUSES, EFFECTS AND RELATIONSHIFS. THE
SELECTED INSTANCE SHOULD BE ONE CLEARLY IDENTIFIABLE

AS EXEMPLIFYING THE PRINCIPLE.

INSTANCES SHOULD REQUIRE THE LEARNER TO RECALL, ALL
CAUSES, EFFECTS, AND RELATIONSHIPS, FERTAINING
TO THE PRINCIPLE. [ITENMS MAY BE PRESENTED IN ANY
OF THE FOLLOVING FORMATS: 1) SHORT ANSUER
2) FILL-IN
3) LISTING

PRACTICE AND TEST ITEMS MUST MATCH IN BEHAVIOR (INTENT)
AND FORMAT.
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LEVEL OF CONTENT: "PRINCIFALS" LEVeLl OF BEHAVIOK: “ust*

THE INSTRUCTIONAL COMFONENTS TO BE DNEVELOPED FOR THIS TYFE OF OBJECTIVE
AND A DESCRIFTION OF THE PRESENTATION FORN OF EACH COMPONENT ARE AS

FOLLOUS:

- % W L R R A S e R R e T R e e TR P R N e R e g A e W -

1. GENERALITY:

i - = - = e @ = D T W e TR - e TN o e e P G S R D R e T Y - e e T - -

2. SUPPDRT:
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3. EXANCLES:
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4, PRACTICE
3
TESTING:
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5. PRACTICE
FEEDBACK:
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DEVELOP A STATEMENT OF A PRINCIPAL THAT PRESENTS:

1) ALL THE PRE- AND POST- CONDITIONS, ACTIONS,
PROCESSES, CAUSES, EFFECTS AND RESULTS.

2) A CLARIFICATION OF THE RELATIONSHIFS BETUEEN
THE PRE~ AND POST- ELENENTS OF THE STATEMENT
(SEE 1 ABOVE).

DEVELOP A STATEMENT(S) UHICH INCLUDE ONE OR MORE OF

THE FOLLOUING:

1) AN ELABORATION OF THE GENERALITY IN SINFLIER TERMS.

2) HIGHLIGHT OF IMPORTANT FEATURES.

3) INCLUDE LOGICAL REPRESENTATIONS OF THE "IF-THEN"
RELATIONSHIPS IN THE GENERALITY.

SELECTED EXAMPLES SHOULD PRESENT AN INTERPRETATION OR
FPREDICTION BASED ON RELEVANT CAUSES, EFFECTS AND
RELATIONSHIPS. THE SELECTED INSTANCES SHOULD RE
THOSE CLEARLY IDENTIFIABLE AS EXEMPLIFYING THE
FRINCIPLE.

INSTANCES SHOULD REQUIRE THE LEARNER TO FROVIDE AN
EXPLANATION OR PREDICTION BASED ON THE FRINCIFLE.

ITEMS MAY BE PRESENTED IN ANY OF THE FOLLOUING FORMATS:
1) SHORT ANSUER

2) FILL-IN

3 LISTING

FRACTICE AND TEST ITEMS MUST MATCH IN BEHAVIOR (INTENT)
AND FORMAT.

PROVIDE AN ANSWER(S) TD EACH PRACTICE ITEN.
AN EXFLANATION OF "UHY" A PARTICULAR ANSUER 1S
PREFERRED IS ALSO DESIRABLE.
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